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Dorman 6KA 


es diesel power pack 


This oil-engined power pack is equipped with 
a Rockford 14 in. twin-plate clutch and 
power take-off. 

The Rockford clutch has a toggle action 
which holds the clutch firmly in the engaged 
or disengaged positions without end thrust. 

Rockford clutches and power take-offs are 

being used extensively on various kinds 


of industrial equipment. 


Descriptive catalogue, with list of standard sizes, 
is available on application from 

BORG & BECK COMPANY LIMITED, 
LEAMINGTON SPA, ENGLAND 


ROCKFOR) 


POWER TAKE-OFFS AND CLUTC ES 
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ig WE] [2 EVAPORATING AND DISTILLING PLANTS ) 
t. : 
A have transformed living conditions in many parts of the world by providing ample supplies of pure '? 
5 a fresh water from sea water. Many communities in what were practically desert areas, are, as a 
1s : “a result, able to enjoy greatly improved standards of living, and to take part in the world’s industrial 
’ activities. 


We have more than half a century’s experience in the design and manufacture of sea-water evaporating 
i and distilling plants for land and marine use, to provide fresh water for boiler feeding and domestic 
Fs supplies, and we welcome consultation on any specific requirements. Write for illustrated Publication 
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Makers of Condensing Plant and Boiler Feed Auxiliaries for all land and marine duties. 
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. . - Used exclusively for 15 years 





by well-known contractor : 


Tersons rely on “* BROOMWADE” pneumatic equipment for all 


their contracts—they have used it exclusively for more than fifteen years. 


es 
—, 


In Britain, over 800 contractors and more than 300 public authorities 


standardise on “* BROOMWADE ™ air compressors and pneumatic tools. 


SR Ce Shoe E CE RGE ok Ge RRR SO 
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All round the world leading contractors choose ** BROOMWADE ” 
for major construction projects—they know from experience that they 
can rely on ** BROOMWADE ” for carrying through the toughest jobs 
to time. 















Speeds the job 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. 


. ™ ’ Wycomoe 
Telephone : High Wycombe 1630 (10 lines) Telegrams ; ‘* Broor gh 
: . a 
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FORDSMITH HIGH CLASS REPETITION WORK 


Wheel 


Keys 
Solid and Split Cellars. 


Nuts Belts Studs. 


Send 
for our 
Key Data Wall Chart 


Telephone: TRAFFORD PARK 1615/6. 


Screw Red. 


Taper and Cotter Pins. 
Special Larts. 


H. FORDSMITH. LTD. HADFIELD STREET WORKS, CORNBROOK, MANCHESTER 


16. 








Tersons Lid 
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GOODALL, CLAYTON & Co. Lt. 





Phone: Leeds 75484. 


LEEDS, Io. 





ELEVATING & CONVEYING MACHINERY, 
COLLIERY SCREENING PLANTS, 
PIT HEAD GEARS, HEAPSTEADS, 

PICKING BELTS, ROOFS, BUNKERS, 


STEEL STRUCTURAL WORK. 


‘“‘Grams: Vertical 

















For all advertisements classified under the headings of Tenders, Appointments Open, 
For Sale, Miscellaneous and Public Notices, &c., the charge will be 12s. for the first four lines o 
inch or more, the charge will be at the rate of 36s. per inch. ( 
the extra charge is 2s. per insertion with the exception of advertisements appearing un 
Copy instructions must be in our hands first post Monday for the following Friday's issue. 


PUBLIC NOTICE. 


LONDON COUNTY COUNCIE 
ROBERT BLAIR FELLOWSHIP IN APPLIED 
SCIENCE AND TECHNOLOGY. 


Applications are invited 


for the the 
Kobert Blair Fellowat 


» tenable for one year of 
advanced study or research abroad in applied science 
and technology The value of the award is subject 
to variation, and, if the country selected should be 
Canada or the U.S.A. may be £2,000, subject to 
inoome tax 

Candidates must be British subjects and at least 


award of 









‘lL years of age, Further particulars and application 

forms may be obtained from the EDUCATION 

OFFICER (BO WA/1i4), THE COUNTY HALL, 

SE.1, (sae. (seap), for return by Ist March, 1956 

v2) K 72 
EDUCATIONAL. 

PREE, Brochure giving details of courses io 


Mechanical and Production Engineering, Draughte- 
manship, etc., for the A.M.1.Mech.E., A.M.I.P.E., 
City and Guilds and other Professiona) examinations. 
BM.I. INSTITUTES, DEPT. EG. 30, LONDON, 
W.4. (ASSOCIATED WITH H.MV.). G 619 





CONSULTANTS. 





TEAM OF DESIGNERS available for 
Mechanical and Production Engineering 
Special Machines and Projects. NORRIS 
BROTHERS, LTD., 53, Victoria Street, 
Londun, §.W.1 Tel.: Abbey 5444. G 530 
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TENDERS. 
GOVERNMENT OF IRAQ. 


DEVELOPMENT BOARD AND 
MINISTRY OF DEVELOPMENT 


| 
NASIRIYAH ROAD BRIDGE 
CONTRACT B/8 (1956) 


THE DEVELOPMENT BOARD AND MINISTRY 
OF DEVELOPMENT invites 
TENDERS from experienced 
Contractors for the construction of a 
STEEL CANTILEVER ROAD BRIDGE approxi- 
mately 150 metres long and 11 metres wide over | 
the River Euphrates at Nasiriyah, together with the 
STEEL AND REINFORCED CONCRETE 
er VIADUCTS and embankments | 

t vereto 
The Contract Documents and Conditions as to | 
Tendering may be inspected on and after the 17th 
| 
j 
| 
| 
! 


Civil 


day of January, 1956, at any of the following 
places 
(a) The offices of the DIRECTORATE GEN- 
ERAL OF LEGAL AFFAIRS AND 
CONTRACTS, MINISTRY OF DEVEL- 
OPMENT, BAGHDAD, IRAQ. 
(6) THE EMBASSIES AND LEGATIONS | 
OF IRAQ IN WASHINGTON, PARIS, | 
ROME, BRUSSELS, BONN, CAIRO, 
KARACHI AND NEW DELHI 
offices of RENDEL, PALMER &€ | 
PRITTON, 125, VICTORIA STREET, | 
LONDON, 8.W.1, ENGLAND 
Firms desiring to Tender may obtain two copies } 
of the Contract Documents between the 17th day 
of January, 1956, and the 17th day of March, 1956 
(both days inclusive) from the DIRECTORATE | 
GENERAL OF LEGAL AFFAIRS AND CON- 
PRACTS, MINISTRY OF DEVELOPMENT IN | 
BAGHDAD, or the offices of RENDEL, PALMER 
& TRITTON LIN LONDON, upon payment of 
twenty-five lraqi Dinars or the equivalent thereof 
for each two sets of documents 
Tenders must be accompanied by 


) The 


a deposit of 


1D. 10,000 Ten thousand Iraqi Dinars) either in 
cash or by a letter of guarantee to be made by or 
through an approved Bank established in Iraq. | 


Fully detailed conditions as to this deposit may be | 
ascertained from the “ Conditions of Tender” 
attached to the Contract Documents. 

Tenders must be submitted to the DEVELOP- 
MENT BOARD (DIRECTORATE GENERAL OF | 
LEGAL AFFAIRS AND CONTRACTS, MINISTRY | 
OF DEVELOPMENT), BAGHDAD, IRAQ, in 
sealed envelopes endorsed clearly on the outside with | 
the words “ NASIRIYAH ROAD BRIDGE,” and 
will be received up to noon on the 17th day of April 
1956. 

A Memorandum of Capacity, Method of Procedure 
and Articles of Association must be submitted at the 
same time 

Particular attention is drawn to Clause 8 of the 
“ Condicions of Tender " stating that tenders will be 
accepted only from firms of Contractors who have 
previously executed works of a similar character and | 
magnitude. 

Tenders not submitted within the time specified | 
or not aceompanied by a receipt of the deposit, or a | 
letter of guarantee or if the Tenderer resides in a | 
Liwa in Iraq where a Chamber of Commerce exists, | 
by a Certificate of Membership of a Chamber of 
Commerce, shall be neglected 

The Board does not bind itself to accept the lowest 
or any Tender 

MINISTER OF 


DEVELOPMENT. 


J 737 
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CLASSIFIED ADVERTISEMENTS SECTION. 





Situations Wanted, Patent Agents, Partnerships, Wanted, &¢., Auction Sale 
r under and 3s. per line up to one inch. 
5%, allowed on 6, 10% on 13, 15% on 26 and 20% on 52 Weekly insertions. 
der Situations Wanted. Prospectuses and Notices of Company Meetings £25 


Address to the Manager, ENGINEERING 


Inclusion of advertisements must be dependent on space being available. 


METROPOLITAN WATER BOARD 
TENDERS FOR THE SUPPLY OF STORES, | 
ETC. | 


| 
TENDERS are invited for the supply of the follow- 


: | 
ing stores and services for the period of 12 months 


! FIREBRICKS, FLETTON, STOCK) 
AND ENGINEERING BRICKS, 
CONCRETE SLABS, EARTHEN-. 
WARE BASES AND COVERS, 
CEMENT AND TARMACADAM. 

2 BRUSHES, BROOMS AND HAN- 
LE 


D q 
CAST AND SPUN IRON STRAIGHT | 
PIPES, CAST IRON SPECIALS. 


| UNIFORM AND MACHANICS’| 
CLOTHING, CAPS, BOOTS, ETC. | 
5. COTTON WASTE, CLEANING. 
CLOTH, HEMP, TARPAULINS, | 
« MILD STEEL BARS, PLATES,| 
SHEETS, ETC. 
9 BOLTS AND NUTS, SCREWS, | 


FILES, STEEL TUBES, SHOVELS, 


10 LEAD PIPE AND SOLDER. | 
FUEL OL, KEROSENE AND) 
MOTOR SPIRIT. 
13 SOAP, METAL POLISH, OILMAN’S 
SUNDRIES, ETC. 
N AND SHEET 


14. RUBBER INSERTIO 
TION, DELIVERY AND 


ETc., SUC 
CHEMICAL HOSE, CANVAS 
FIRE HOSE AND RUBBER LINED 


H . 
19 SMALL IRON CASTINGS, VALVE, 
BOXES, HYDRANT 8 . 
STOPCOCK We knn nd AND NON- 


20 FERRULE ST 

COCKS, UNIONS, DISC FITTINGS 

AND GUNMETAL OUTLETS FOR 

HYDRANTS. 

2). SLUICE VALVES AND SPINDLES, 
FIRE HYDRANTS, FLANGED 
SOCKETS, FLANGED SPIGOTS 
AND HYDRANT INDICATOR 
PLATES. 

23. THE PERIODICAL INSPECTION, 

REPAIR AND MAINTENANCE 








OF WEIGHING APPARATUS. 


24. ELECTRIC LAMPS AND FLUORES- 
CENT TUBES. 
26. THE REMOVAL OF FURNACE 


RE le 
27. PHOTO PRINTS, ETC. 
Tenders must be submitted on the official forms 
be obtained from the Chief Engineer 
by personal application at the offices of the Board 
(Room 171) or upon forwarding a stamped addressed 
envelope (not smaller than 15 in. by 10 in.). 
Applicants should refer to the number of the 
contract for which tender forms are required. 
Tenders, enclosed in sealed envelopes, addressed 
the UNDERSIGNED, and endorsed in the 
manner indicated in the form of tender, must be 








delivered at the offices of the Board (Room 122) | 


not later than 12 noon, Thursday, 9th February, 
1956 
The Board do not bind themselves to accept the 
owest or any tender 
S. D. ASKEW, 
CLERK OF THE BOARD 
OFFICES OF THE BOARD, NEW RIVER HEAD, 
ROSEBERY AVENUE, LONDON, E.C.1. 
J 980 





LECTURES. 


THE COLLEGE OF AERONAUTICS. 
A course of lectures on 

“COMPRESSIBILITY EFFECTS 
AERODYNAMICS.” 

will be given at the College from 

Monday, 27th February to Friday, 9th March, 1956. 


The course will cover both subsonic and supersonic 
flow and is designed to meet the needs of members 
of the aircraft industry or research establishments 
who wish to acquire a grounding in the subject and 
a guide to recent developments. Particular atten- 


| tion will be paid to problems of flight at high speeds. 


FEES for the course are 

Tuition Fee. , 

Residence Charge (including full board) 

COPIES of the SYLLABUS and 
Enrolment can be obtained from the WARDEN, 
THE COLLEGE OF AERONAUTICS, CRAN- 
FIELD, BLETCHLEY, BUCKS. J 959 


£21 
£14 
Forms of 





EXPERIMENTAL WORK. 


RESEARCH ENGINEERS 
LIMITED, 


Northampton Grove, Canonbury, London, 
N.1. Canonbury 4244/5/6. We have over 
25 years’ experience of experimental work 
and prototypes. We design, develop and 
manufacture special purpose and labour 
saving machines, all at the above address. 
Our range is from the smallest scientific 
instruments to 3- or 4-ton machines. After 
@ prototype machine has been made and 
found satisfactory we can manufacture as 
many as are required in our Works. 
G 656 





PUBLIC APPOINTMENTS. 


ADMIRALTY. $ 
ROYAL NAVAL SCIENTIFIC SERVICE. 





| ENGINEERS AND PHYSICISTS 


commencing Ist April, 1956 | 
Contract 


(PARTICULARLY WITH ELECTRONICS) 


required in Experimental Officer and Assistant 
Experimental Officer grades in Experimental 
Establishments in London, Portsmouth, Weymouth 
areas, Gloucestershire and Scotland. Qualifications: 


British subjects, minimum of H.S.C. (Pass degree, | 


H.N.C. or near equivalent an advantage). London 
salary (men), E.O. £790-£960, A.E.O. £320 108.-£700 
(according to age). Appointments unestablished but 
pracnerrese bad to compete for established posts.— 
Application forms from M.L.N.S., TECHNICAL 
AND SCIENTIFIC REGISTER (K), 26, KING 
STREET, LONDON, 8.W.1, quoting a. > 

‘ 


DEE AND CLWYD RIVER BOARD. 


DEPUTY ENGINEER. 
APPLICATIONS are invited from suitably qualified 
Engineers for the post of Deputy Engineer to the 
Board at a commencing salary of £1250 per annum 
rising by two annual increments of £75 each and a 
final increment of £100 to a maximum of £1500 per 
annum. 

The post is permanent, superannuable, subject to 
medical examination, and terminable by one month's 
notice on either side. 

Forms of application may be obtained from the 
undersigned to whom they should be returned when 
completed so as to reach him not later than the first 
post on Saturday, the 4th February, 1956. 

G. A. WRIGHT, 
Executive Officer and Clerk. 
45, Nicholas Street, 


Chester J 950 


PRESTON. 


HARRIS INSTITUTE TECHNICAL COLLEGE. 
Applications are invited for the post of 
ASSISTANT LECTURER IN ENGINEERING. 

Candidates should be graduates or otherwise 
qualified and experienced to teach up to the level of 
the Ordinary National Certificate. 

The Salary will be in accordance with the Burnham 
Seale, Grade B, £525 to £820 p.a., with appropriate 
allowance for experience, etc. 

Forms of application may be obtained from the 
undersigned, TECHNICAL COLLEGE, COR- 
PORATION STREET, PRESTON, to whom they 
should be returned within 14 days from the appear- 
ance of this advertisement. 

H. WILKINSON, 
Principal and Secretary. J 946 


CITY OF LIVERPOOL 
CITY ENGINEER AND SURVEYOR’S 
DEPARTMENT. 
Applications are invited for the appointment of 
DESIGNER DRAUGHTSMA (Mechanical 


Engineering Section). Salary, £690-£840 p.a. 
(N.J.C. Seale). 
Applicants should possess a Higher National 


Certificate in Mechanical Engineering and have had 
a recognised practical training in general mechanical 
engineering, which must include at least 4 years’ 
drawing office practice. Some knowledge of auto- 
mobile engineering is desirable. 

Application forms, obtainable from the City 
Engineer and Surveyor, Municipal Buildings, Liver- 
oy 2, should be returned to him by 28th January, 
1956. 

The appointment is superannuable and subject 
to the Standing Orders of the City Council. Can- 
vassing disqualifies. 

THOMAS ALKER, 
TOWN CLERK. J 935 


ENGINEERING DRAUGHTSMEN required. 
Prospects promotion and permanency. Should have 
O.N.C. or equivalent, three years training and 
drawing office experience on lighting and power or 
heating and ventilation. Full details to MINISTRY 
OF WORKS (R.D.1), BROOKLANDS AVENUE, 
CAMBRIDGE. K 17 


Publications 
Measures an 
DOX number 
> Per column, 
» strand, W.C? 


When an advertisemen: 
If use is made of » 


LTD., 35 and 36, Bedford Se. 


SCIENTIST 


required in N.C.B's Field Investig 


nG chick 
applies the principles of OPERATIONAL 
| SEARCH to problems of coal py duction " E 
| hons. degree in Eng., some post Ercan 


or industrial experience and ability | wie 
required. Experience of operational reeane 
advantage. Appointment (superannuable) or 
ing to qualifications and ae 


i experience ther 
SCIENTIST 2 (within inclusive seal a6 ithe 


FR bk £991 to £13m 
male) or SCIENTIST 3 (witl inclusive ani 
£617 to £1124 male). oo 

rrite, with full particulars of ave. qualifies 
and experience to NATIONAL COAL bee 
STAFF DEPT. (PERSONNEL), HOBART HOLS 
GROSYREOR PLACE, LONDON, MARKIN 

SNVELOPE 3$8/179, before 1ith FERRTane 
1956. — 


K as 


THE UNIVERSITY OF LIVERPOOL 


Applications are invited for the followi 
FELLOWSHIPS: — — 

(1) IMPERIAL CHEMICAL IND 
RESEARCH FELLOWSHIPS 
Chemistry, Engineering, Metallurgy gyi 
Pharmacology, or any related subject, ts 
which some appointments may be mae 
during the current academic year. Th 
Appointments will date from 1st October 
1956. The salary will depend upor 
qualifications and experience, but wij 
normally be within the range £60049) 
per annum, together with F.S.3.U. benetts 
and family allowances. 

(ii) THREE LEVERHULME POST-Grap. 
UATE FELLOWSHIPS, two in tiv 
Faculty of Science and one in the Faculty 
of: Engineering, tenable for one year at 4 
value of £500, renewable for a second 
year at a value of £550 

(iii) RESEARCH FELLOWSHIPS IN 
NUCLEAR PHYSICS, tenable for om 
year, emolument within the range £500 
£800 per annum. 

Applications, three copies, stating the Fellowship 
applied for, age, details of qualifications and expen- 
ence, publications, research work in progress and 
completed and an outline of the proposed field of 
research, together with the names of two referees, 
should be received not later than 1 March, 1956, by 
the undersigned, from whom further particulars 
may be obtained. (Candidates overseas who find 





Salary £443 to £695 according to age and experience. | 


it more convenient to do so may send one copy only 
by air-mail). 
STANLEY DUMBELL, 
REGISTRAR. J 94 





GOLD COAST LOCAL CIVIL SERVICE. 


AGRICULTURAL ENGINEERS, 
DEPARTMENT OF AGRICULTURE, 
(GOLD COAST) 


Vacancies exist for 
AGRICULTURAL ENGINEERS, Departmen 
of Agriculture in the Local Civil Service of the Gold 
Coast. 

Duties include the planning and administration « 
investigation into problems of agricultural mecha 
ization, the supervision of the maintenance of plant 
and machinery, advising on agricultural engineering 
matters and problems and responsibility for impl 
menting approved policy. 

Appointment is on contract, for two tour « 
18-24 months, in the salary scale—£1130 to £200 
per annum point of entry depending on experiepe 

A gratuity of £12 10s., is payable for each complete 
| month of satisfactory service. Free passages a 
| provided for the officer, his wife, and up to three 

children under 13 years of age. Governmetl 
quarters are provided if available, at a rental 
| £60-£90 per annum. Leave at the rate of 7 days 
| 








per month of resident service F 

Candidates should be not less than 23 years 
age and should either have an Engineering Degree 
or Diploma carrying exemption from Sections , 
and B of the examinations of the Institution ” 
Mechanical Engineers with two years subseques 
| experience preferably including work on Agriculture 
Machinery, or have passed the Institutions examin 


| tions, or have an M.Sc. degree in Agriculture 
| Engineering. . 
| Apply in writing to the DIRECTOR OF 


| RECRUITMENT, COLONIAL OFFICE, GREA! 

SMITH STREET, LONDON, 5.W.1, giving bent 
| age, qualifications and experience. — 4 
| reference number (BCD 63/15/0119). 














THE UNITED KINGDOM 


quantity manufacture. 


with up-to-date manufacturing techniques. 
SALARY: £608 to £748 p.a. 











ATOMIC ENERGY AUTHORITY, 
ALDERMASTON, BERKSHIRE. 


requires 


TECHNICIANS. 


To assist engineers in the development of airborne electrical and electroni 
to meet production and service requirements. 
apprenticeship in electrical or mechanical engine 
qualifications in electrical or mechanical engineering is desirable. 


juipment 

Applicants should have served « :°cogt! 
eo ay Possession of O.N.¢ juivalent 
Applicants should 
have experience in the handling of difficulties associated with the early staves of small 
i Experience with electrical or electronic equipmes' for Us 
in missiles would be an advantage, and candidates will be expected to b juainted 
ivi Contributory Superannuation Scheme. Marr. officers 
now living outside the Establishment’s transport area will be eligible for how "2 08 one 
of the Authority's estates or alternatively assistance towards legal expenses urred in 
house purchase will be available; until housed a lodging allowance may be po ble. ER 
Requests for application forms by POSTCARD to SENIOR RECRU ITMEN 1 VF F Ick : 


at the above address, quote reference 874/26. 
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1956 


MAINTENANCE ENGINEER required in 
N.C.B’s Headquarters Production Engineering 
Branch located at Stanhope Brethy, Burton-on- 
Trent, to advise on systems of planned maintenance 
and allied matters. Wide experience of this work 
with an Engineering degree or equivalent, required. 
Corporate membership of Inst. of Mech. or Elect. 
Engineers, desirable. Salary, according to qualifi- 
cations and experience, within range £1122 to £1650. 
Write, with full particulars of age, education, quali- 
fications and experience to NATIONAL COAL 
BOARD, STAFF DEPT. (PERSONNEL), HOBART 
HOUSE, GROSVENOR PLACE, 8.W.1, MARKING 
ENVELOPE $8/175, before 9th February, 1956. 
J 988 


ENGINEER OR CHEMIST (MAIN GRADE) 
required by the ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT, ALDERMASTON, BERKS., 
to lead a design team responsible for Chemical 
Plant including Pressure Vessels, Heat Exchangers, 
Pumps, Fans and Piping Layouts. Applicants 
should have either :- 


(A) CHEMIST A degree in Chemical Engi- 
neering together with four years practical 
experience of which at least one must have 
been on plant operation. 


(B) ENGINEER—A_ recognised engineering 
apprenticeship with Corporate Membership 
of the Institution of Mechanical Engineers 
or exempting qualifications. They must 
have been employed in the Chemical or 
allied Industries and have had considerable 
experience of the design of the equipment 
described above. 

A knowledge of instrumentation would be con- 
sidered an advantage. 








SALARY :—£1130 to £1435 p.a. Contributory 
Superannuation scheme. Married officers now living 
outside the Establishment’s transport area will be 





| eligible for housing on one of the Authority's estates; 
alternatively assistance towards legal expenses 

| incurred in house purchase may be payable. 

Requests for application forms by POSTCARD 


|to the SENIOR RECRUITMENT OFFICER, 
|at the above address. Quote reference 877/26. 
| J 966 


LONDON TRANSPORT 
require 
DRAUGHTSMEN for Chiswick Works. 

Qualifications :—-preferably some experience of 
bus, body and chassis work; previous drawing 
experience; ability to produce detail and assembly 
| drawings from instructions; apprenticeship and 
| ordinary or higher national certificates advantageous. 
| Salary range £320-£660, with additional payments 
| for certain recognised qualifications. Medical 
| exam.; contributory superannuation scheme after 
robation; free travel. Applications to RECRUIT- 
ENT & TRAINING OFFICER, (F/EV 559) 

| LONDON TRANSPORT, 55, BROADWAY, S.W.1. 
For acknowledgement enclose addressed envelope. 
J 981 


| 
| 








Research Reactors 
10 Binches 460 pages 49s 


Neutron Cross Sections 


16 lGinches 363 pages 90s 
Reactor Handbook—Physics 
10 Binches 804 pages 90s 
Reactor *\ 9dbook—Engineering 
0 Binches | 008 pages 112s 6d 
Reactor Ha ndbook—Materials 
10 Binches 614 Pages 79s 
Chemical P; -ssing & Equipment 
10 Ginches 316 Pages 45s 
MeGraw-Hi/) hing 
McGraw. Hi/ A ECs 


Documents of the 


US ATOMIC ENERGY 
COMMISSION 


THIS COLLECTION OF SELECTED 
reference materials was 
assembled by the United States 
Atomic Energy Commission to 
help scientists in other countries 
interested in the development and 
use of nuclear energy. Sets of 
these documents were sent to the 
delegates of each nation attending 
the International Conference on 
the peaceful uses of Atomic 
Energy held at Geneva in August 
this year. 

- The material is designed to pro- 
vide a practical basic source of 
technical information on 
nuclear energy and its applica- 
tions. It is now being published 
by McGraw-Hill in six volumes: 
Detailed descriptions of six types of reactor: 
three moderated by light water, one by heavy 
water, one by hydrocarbon and one by graphite. 


A table of thermal-neutron cross-section 
measurements, with a series of graphs in 
which measurements for individual isotopes 
are plotted as a function of neutron energy. 


Theoretical and experimental techniques in 
reactor physics and radiation shielding. 


Basic reactor systems applicable to power 
development, with a summary of experimental 
designs. 


Detailed information on fuels, moderators, 
shielding and structural material for reactors, 


Data on the safe handling of highly radioactive 


materials. 


Available from your Bookseller. 


LONDON COUNTY COUNCIL, 
WANDSWORTH TECHNICAL COLLEGE, as 
800n as possible, 

TWO ASSISTANTS, GRADE A, to teach (1) 
Engineering Science and Mathematics. (2) Applied 
Mechanics and Engineering Drawing. Both are 
required for Ordinary National Certificate and City 
and Guilds courses. Graduate or equivalent quali- 
fications, industrial and teaching experience desir- 
able. Burnham F.E. salary scale varies between 
£486 and £917. Individual minimum and maxi- 
mum salary according to age, qualifications and 
experience. Application forms from SECRETARY, 
AT COLLEGE, WANDSWORTH HIGH STREET, 
8.W.18, returnable by 4th February. (72). K 25 


e 


D.S.LR. require an 
ASSISTANT EXPERIMENTAL OFFICER at 
the Food Investigation, Ditton Laboratory, near 
Maidstone, Kent, for experimental engineering and 
physical work in the field of refrigeration applied 
to the preservation of food. G.C.E, Advanced Level 
in Mathematics and one Science Subject, plus Physics 
at ordinary level. Over 22, candidates will generally 
be expected to have pass degree, H.N.C. or equiva- 
lent. Inclusive salary 45} hour week (Men), £315 
(age 18) to £690, (Women) £315 to £601. Equal Pay 
Scheme. Application forms from M.L.N.S., TECH- 
NICAL AND SCIENTIFIC REGISTER (K), 26, 


KING STREET, LONDON, 8.W.1, quoting 
€225/5/ B.G. Closing date, 4th February, 1956. K 23 





NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD. 


The Board are engaged on a number of new build- 
ing and engineering projects, including a new 
hospital at Welwyn, and the following staff are 
required to fill a number of newly created posts on 
the establishment of the Regional Engineer. 


ASSISTANT ENGINEERS ELECTRICAL, 
MECHANICAL, HEATING AND VENTIL- 
ATING. Applicants must be at least (a) Graduate 
Members of the Institution of Electrical Engineers, 
and have passed the Institution examination (lately 
the Associate membership examination) or recog- 
nised exempting examinations; or (b) Graduate 
Members of the Institution of Mechanical Engineers, 
and have passed Section A and B of the A jat 


MINISTRY OF SUPPLY requires 


ENGINEER at Harefield, Middlesex, to lead 
section developing and applying electronic methods 
to the non-destructive testing of metallic and non- 
metallic materials and components. QUALI- 
FICATIONS. British of British parents. Recognised . 
engineering apprenticeship and either A.M.LE.E. - 
or Mech.E. or exempting qualifications. Must have - 
several years’ experience in applied electronics. - 
Hons. physics graduate or Associate Institute of - 
Physics will be considered. SALARY. Within 
£1055 to £1335. Not established but opportunities 
to compete for establishment may arise. Applica- - 
tion forms from M.L.N.S.. TECHNICAL AND * 
SCIENTIFIC REGISTER (K), 26, KING STREET, ¢ 
LONDON, 8.W.1, quoting D614/5A/B.G, K 19° 


MINISTRY OF SUPPLY require 

MECHANICAL ENGINEERS at FIGHTING 
VEHICLES RESEARCH AND DEVELOPMENT 
ESTABLISHMENT, NEAR CHERTSEY, 
SURREY, to investigate problems in automotive 
engineering, mainly associated with extreme con 
ditions under which military vehicles are required 
to operate. Appointment according to age, experi- 

ence, etc., as 

SCIENTIFIC OFFICER (min. age 21), or 
SENIOR SCIENTIFIC OFFICER (min. aye 26). 
Quals :-—1st or 2nd class honours degree or equivalent 
qualification in Mechanical Engineering. Knowledge 
of automobile engineering and experience in vibra- 
tional problems desirable. Salaries within range 
S.O. £458 108. to £885. 8.8.0. £1030 to £1185 
(Superannuable), Application forms from M.L.N.S 
TECHNICAL AND SCIENTIFIC REGISTER (K: 
26, KING STREET, LONDON, 8.W.1, quoting 
C 988/5A/B.G. K 1s 


ENGINEER (SENIOR GRADE) required by th: 
ATOMIC WEAPONS RESEARCH ESTABLISH 
MENT, FOULNESS, ESSEX, to take charge of a 
small but broadly based engineering group covering 
mechanical, electrical, electronic and civil engineer. 
ing. Applicants should have served a recognised 
engineering apprenticeship and either be corporate 
members of one of the senior Institutions or possess 
exempting qualifications. They should also have 









membership examination, or recognised exempting 
examinations; or (¢) Graduate Members of the 
Institution of Heating and Ventilating Engineers, 
and have passed the Associate membership examina- 
tion, or recognised exempting examinations. Salary 
scale £640 by £25 (4) by £30 (4) by £25 (2) to £930, 
plus £20 to £40 London Weighting. 


ENGINEERING ASSISTANTS. Applicants 
must have O.N.C. or other approved qualification 
in appropriate engineering subjects. Salary scale— 
£480 (age 21 or over) by £20 (7) by £25 (2) to £670, 
plus £20 to £30 London Weighting. 
Posts are subject to Whitley Council conditions 
and are superannuable. Starting salaries may be 
above minimum having regard to extent of experi- 
ence since obtaining appropriate qualification. 
Apply, stating which post, and giving age, 
qualifications (with dates) and experience together 
with the names and addresses of two referees, to 
SECRETARY, NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD, 114, PORT- 
LAND PLACE, LONDON, W.1, by 13th FEB- 
RUARY, 1956. 

K 43 





COUNTY BOROUGH OF DONCASTER 
EDUCATION COMMITTEE. 


DONCASTER TECHNICAL COLLEGE. 
PRINCIPAL: W. LOMAX, M.Eng., BSc, 
M.LMin. E. 


Applications are invited for the post of 
ASSISTANT, GRADE B, IN THE MECHANI- 
CAL ENGINEERING DEPARTMENT at the 
above College. 

The successful candidate will be expected to teach 
Production Engineering to Higher National Certifi- 
cate and Final City and Guilds Standard in the 
subjects: Metrology and Machine Tools and Work- 
shop Technology and Practical Workshop. Candi- 
dates should possess Associate Membership of the 
Institution of Production Engineers or similar 
qualification, and have had considerable practical 
experience. Salary in accordance with Burnham 
(Technical) Seale, Grade B. 

Application forms may be obtained from the 
undersigned and should be zompleted and returned 
as soon as possible. 

Vv. H. HOSKIN, 
Chief Education Officer. 
Education Offices, 

Whitaker Street, 

Doncaster. K7 


UNIVERSITY OF LONDON KING'S COLLEGE 
will require on Ist April, = or as soon thereafter 

yssi bie, 
A LECTURER IN CIVIL ENGINEERING 
and a LECTURER IN MECHANICAL 
ENGINEERING. Applicants should be honours 
graduates with some practical experience and an 
interest in research. Salary on the scale £700 by 
£50 to £1400 with starting point according to quali- 
fications and experience, together with Family 
Allowances and F.S.8.U. benefits.—Particulars and 
Application forms from the REGISTRAR, KING'S 
COLLEGE, STRAND, W.C.2, whom completed 
applications must reach by 29th February. J 991 


DRAUGHTSMEN- MECHANICAL ENGI- 
NEERING— required by MINISTRY OF SUPPLY 
R.0.F., BURGHFIELD, NR. READING, BERKS. 
Quals.—Engineering apprenticeship or 3 years 
workshop experience and O.N.C. or equiv., with 
appropriate draughtsman experience. Starting 
pay, according to age, £443 108. (age 21) to £605 
(age 28) to £695. Five-day week of 44 hours incl. 
meal breaks. Paid overtime and sick leave. 20 days 
annual holiday in addition to public hols. Oppor- 
tunities for promotion. Houses will be available 
in a few weeks for married staff recruited from 
outside daily travelling distance from the factory.— 


Apply, stati , training, quals. and experience, 
pPuny EMPLOYMENT EXCH 


’ 





wide experience in all the above branches on an 
industrial or commercial footing. Some experience 
of research or prototype engineering would be ; 
considerable advantage. 

SALARY £1490-£1685 p.a. Contributory Super 
annuation scheme. Housing will be available fo: 
married officers who live outside daily travelling 
distance of the establishment at a later date 
alternatively assistance towards legal 
incurred in house purchase may be payable, 
Requests for application forms by POSTCARI: 
to the SENIOR RECRUITMENT OFFICER AT 
A.W.R.E., ALDERMASTON, BERKS Quote 
reference 868/26. J oor 


ENGINEERS AND CHEMISTS. 
Vacancies exist with the Industrial Group of the 
UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY for the above posts in the Research 
and Development Branch, at Windscale, Sellafield, 
Cumberland. 
WORKSHOPS ENGINEER (reference 1,239) 
DUTIES : To be responsible for the day-to-day 
operation of a workshop serving a large Research 
Department. The work includes the construction 
of a wide range of special experimental equipment 
and the erection of large scale experimental rigs 
QUALIFICATIONS AND EXPERIENCE : Can- 
didates should be Corporate Members of the Institu- 
tion of Mechanical Engineers or hold equivalent 
qualifications and should have previous experience 
in the control of engineering workshops. 

ALARY : £728 rising by annual increments of 
approximately £30 to £1130 p.a. 
WELDING ENGINEERS (reference 1,240) 
DUTIES : To undertake work on a wide variety 
of welding problems, mainly on stainless steel, and 
low alloy steels, including the following: 

(a) The application of current welding techniques 
to difficult problems encountered in the 
design of plant for atomic energy installa- 
tions. 

(b) The design and development of equipment for 
carrying out welding by automatic pro- 
cesses or by remote control. 

(c) Non-destructive testing methods. 

QUALIFICATIONS AND EXPERIENCE: Can- 
didates should be Corporate Members of the Institu- 
tion of Mechanical or Electrical Engineers or hold 
equivalent qualifications and should have previous 
experience in the welding field. 

SALARY: Grade II, £1130 rising by annual 
increments of approximately £40 to £1435 p.a 
Grade il, £728 rising by annual increments of 
approximately £30 to £1130 p.a. 

DEVELOPMENT MANAGER 
(reference 1,241). 

DUTIES : To take charge of a section responsible 
for works development. The work involves colla- 
boration with works production personnel and the 
initiation of experimental work to improve the 
efficiency of operation of works processes. 

QUALIFICATIONS AND EXPERIENCE: Can- 
didates should hold an honours degree in Chemistry, 
Chemical Engineering or Physics or equivalent and 
should have experience in the operation of works 
chemical processes and of applied research and 
development, 


approximately £45 to £1685 p.a. 

Successful candidates under 55 will be required to 
join the Authority's Contributory Pension Scheme, 
which includes widows’ and dependants’ benefits. 

There is a housing scheme for married officers. 

Suitably qualified persons are invited to send a 
agg quoting the appropriate reference number 
‘or form of application to RECKUITMENT 
OFFICER, U.K.A.E.A.. INDUSTRIAL GROUP 
yaaa RISLEY, NRK. WARRING- 

ON 


Closing date, 3rd February, 1956. 3990 








to y E ANGE, ont 
Order No. Reading 51. K2 


Classified Advertisements continued on Page 4 





expenses - 


SALARY : £1490 rising by annual increments of 
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MINISTRY OF SUPPLY requires 
ENGINEER in London H.Q. to plan and progress 
production of radio valves, cathode ray tubes and 
photo-electric cells. QUALIFICATIONS British 
of British parents. Recognised engineering appren- 
ticeship, or equivalent in electronics, and A.M.1.E.E 
or Mech.E. or exempting qualifications. Must have 
wide production experience in radio valve industry 
detailed knowledge Service requirements an advant- 
age. SALARY. Within £1095 to £1415 Not 
established but opportunities to compete for estab- 
lishment may arise Application forms from 
ML.N.S.. TECHNICAL AND SCIENTIFIC REG- 
ISTER (K), 26, KING STREET, LONDON, 5.W.1, 
quoting 1390/5A/B.G. Closing date 10th February 
1056 K 20 


METALLUARGIST required by MINISTRY OF 
SUPPLY, Fighting Vehicles Research and Develop- 
ment Kstablishment, near Chertsey, Surrey, on 
research and practical investigation into problems 
connected with manufacture and heat-treatment of 
components for armoured fighting vehicles. Quals 
Ist or 2nd clase honours degree or equivalent 
qualification in metallurgy Kesearch or works 
experience and a knowledge of heat-treatment of 
earbon and alloy steels desirable Salary within 
scientific Officer range:-—-£488 108. to £585 (Super- 
annuable) Application forms from 
PECHNICAL AND SCIENTIFIC REGISTER (K), 
26, KING STREET, LONDON, 8.W.1, quoting 
FP 975 5A/BG Closing date 15th February, 1956 
K 22 
LONDON COUNTY COUNCIL. 


ARCHITECT'S DEPARTMENT 


Vacancies for 


ENGINEERING ASSISTANTS (up to £783) and | 
Engineer Grade III (up to £045) in the Structural | 


Engineering Division. Work includes steelwork and 
reinforced-concrete design and detailing for Council's 


buildings Particulars and application forms from 
Architect (AR/EK/SE/1), THE COUNTY HALL, 
8.E.1. (1273). G 573 


UNIVERSITY OF NOTTINGHAM 


SENIOR RESEARCH 
PRODUCTION 


FELLOWSHIP IN 
ENGINEERING. 


Applications are invited for appointment to a 
Senior Research Fellowship in Production Engi- 
neering, within the scale £1350 to £1750, tenable for 
three years in the first instance. Further information 


and form of application may be obtained from the | 


undersigned 
H. PICK BOURNE, 
REGISTRAR 


BRITISH I 
) 


tAILWAYS RESEARCH 
DEI 


*ARTMENT 


acancy for 


M.L.N.S., | 


K 76 | 


\ 
SCIENTIFIC OFFICER, GRADE 2 IN ENGI.. 


NEERING DIVISION, Pert 
Experimental work in electronics 
Science degree essential 
Salary range £575 to £850 
Superannuation and certain free travel facilities 
Medical examination 
Write stating age, qualifications and experience 

DIRECTOR OF RESEARCH, 

BRITISH RAILWAYS DIVISION, 
BRITISH TRANSPORT 
222, MARYLEBONE 
LONDON, N.WiAl 


ROAD, 
K 83 


NORTH OF SCOTLAND HYDRO- 
ELECTRIC BOARD 


| 


COMMISSION, | 


TWO ASSISTANT ENGINEERS required in) 


the Civil and Hydraulic Engineering Department at 
the Board's Head Office in Edinburgh 
should be Corporate Members of the Institution of 
Civil Engineers and have a good knowledge of civil 
engineering practice and design with particular 
reference to hydro-electric development, 

One vacancy is on salary scale £375 to £1060 per 
annum and the other on salary scale £675 to £840 
per annum (N.J.B. Schedule “C" Class AX/CX. 
Grades 3 and 5 respectively) with placing on these 
scales according to technical qualifications and 
exper lence 

A vacancy also exists for a General Assistant 
Engineer having qualifications exempting from 
Parts | and II of the Associate Membership examina- 
tion of the LC.E. Salary range £475 to £590 
(N.J.B. Schedule “ C "' Class AX/CX. Grade 7). 

Superannuation Scheme applicable. 

Application Forms may be obtained from THE 
SECRETARY, 14, ROTHESAY TERRACE, 
EDINBURGH, 3, and should be returned within 
14 days from the publication of this notice K 66 


MIDDLESBROUGH EDUCATION COMMITTEE 


CONSTANTINE TECHNICAL COLLEGE, 


PRINCIPAL: G. 8. ATKINSON, B.Se., Ph.D 

Applications are invited for the undermentioned 

appointments, 

i SENIOR LECTURER IN METALLURGY, 
to be responsible for courses up to A.1.M. 
Standard and for the development of research 
in the subject Salary £1065 by £25 to 
£1215 Duties to commence September, 1956 

2. ASSISTANT GRADE 8B IN MECHANI- 
CAL ENGINEERING, to teach up to 
Higher National Diploma standard Appli- 
cants should have a degree or appropriate 
qualification and —— e. Salary £525 
by £25 to £820 with additions for training and 
experience. Duties to commence as soon as 
yossible 

3. ASSISTANTS GRADE A IN: 

(a) Chemistry 

(b) Structural Engineering 
Salary £450 by £18 to £725 with additions for 
training and experience Duties to com- 
mence as soon as possible 

Forms and further particulars are available from 

DIRECTOR OF EDUCATION, WOODLANDS 


ROAD, MIDDLESBROUGH, to whom applications 
should be returned within 14 days of the appearance 
K 77 


of this advertisement 


Candidates | 


KENT COUNTY COUNCIL ) 

require a | 

FUEL ENGINEER having a wide experience of | 

the efficient combustion of solid and liquid fuels, | 

the application of automatic controls and the | 
preparation of efficiency reports on large heating 

systems. Salary within scale £710 to £885. Appli- j 

cation forms from COUNTY ARCHITECT, SPRING- | 

FIELD, MAIDSTONE. Closing date 2nd ee 
1956 . 51 


Se ee | 
CITY OF LEICESTER. 
EDUCATION COMMITTEE 


COLLEGE OF TECHNOLOGY AND 
COMMERCE. 


PRINCIPAL: R. E. WOOD, M.Sc., F.Inst.P. 


Applications are invited for the post of 
ASSISTANT (GRADE 8B), in the School of 
Engineering, for Mechanical Engineering subjects 
for Ordinary National Certificate and City and 
| Guilds of London Institute courses. 

Salary will be in accordance with the Burnham 
Technical Scale £525 by £25 to £820 per annum, 
with additions for degree and training and incre- 


ments for approved teaching and/or industrial 
experience and War Service. : 
Forms of application and further particulars 


ean be obtained from the REGISTRAR, COLLEGE 
OF TECHNOLOGY AND COMMERCE, THE 
NEWARKE, LEICESTER, to whom completed 

| forms should be returned as soon as possible. 
| ELFED THOMAS, } 
DIRECTOR OF EDUCATION. K 57 





APPOINTMENTS OPEN. 


THE ENGAGEMENT OF PERSONS 
| answering these advertisements must be made 
| through a Local Office of the Ministry of Labour 

or a Scheduled Employment Agency if the 

applicant is a man aged 18-64 inclusive or a 
woman aged 18-59 inclusive unless he or she, or 


BRITISH vate aes COMPANY LIMITED 
STATISTICIAN in the Physics Section at its 
Resear 


tions are invited from men who have completed a 


d 


experience. Work will be on statistical problems 
in the oi] industry including statistical 
experimental programmes. Applicants should be 
capable of co-operating fully with Research Staff 
and of ensuring that statistical techniques are used 
to the best advantage. 
industry is not an essential. Excellent work 


January 20, 1956 ENG! 





Are you looking for interesting and varied work connected with 
Development and Testing of a wide variety of new pieces of equipm: 
mechanical handling in Collieries and for Railway Signalling? WwW, 
vacancies for young men with ideas to work on mechanical, pneumati; 
Electro-mechanical projects. 


and training will be arranged where necessary for successful applicants 


draughtsman. 


STILL STUDYING FOR THEIR 
MECHANICAL OR ELECTRICAL ENGINEERING and 
salaries will be in accordance with age, experience and qualifications. 
is excellent scope for advancement for those with ability and initiative 
day week and pension scheme. For further information apply to PERSO 
SUPERINTENDENT, WESTINGHOUSE BRAKE & SIGNAL CO 
CHIPPENHAM, WILTS., quoting reference No. EQUIP/N/L/. 














You are not expected to have had experience of this particular type o( 
of the posts may well be filled by those with a few years’ experience as 4 
POSTS ARE AVAILABLE FOR GRADUATES OR FOR Tiiose 

NATIONAL CERTIFICATES in 


st 


EERING 


en 
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a vacancy for a 
ch Station at Sunbury-on-Thames. Applica- 
tribution. 


course ip Statistics or who have had equivalent Candidates should 


esign of 


Knowledge of the oil 





UNILEVER LTD. invite applications fr f 
MECHANICAL ENGINEERS {uy sn ile 
ment in the Engineering Department of thei oo 
Office to advise associated companies op 
installations, efficient use of fuels, and 


equivalent to Corporate Membership o 
tion of Mechanical Engineers and a go 
training; they should in addition have had indysiy 

experience of the operation of boilers i 
ning of steam generating and distributi 
Written applications giving full particulars of 
fications, training and experience to be ad 


——!) 
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OR Systems 
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conditions. Non-contributory Pension Scheme an to: PERSONNEL DIVISION (WAD jp 
Luncheon Club facilities. Write giving full details, | UNILEVER LTD., UNILEVER HOUSE, BLACK 
quoting H.3308, to BOX 8207 c/o 191, GRESHAM | FRIARS, E.C.4. Jw 


HOUBE, E.C.2. 


G 597 | 














the employment, is excepted from the provisi 
| of the Notification of V: jes Order 1952. 





It is advisable when sending testimonials to forward 
copies and NOT originals. 


NORTH BRITISH LOCOMOTIVE CO., LTD., 

DIESEL ENGINE DIVISION, requires | 
A DRAUGHTSMAN capable of preparing layouts | 
| for engines and supervision of detailing Pension | 
scheme, five-day week Apply in writing to (IGD) 
PERSONNEL MANAGER, SPRINGBURN, GLAS- 
Gow, NA K 16} 


B.1.P. CHEMICALS LIMITED, OLDBURY. 
PLANT ENGINEER is required for maintenance | 
and development work in a factory manufacturing | 
synthetic resins and cements. Preference will be 
given to applicants having Chemica) Engineering | 
qualifications and experience of Chemical plant work. 

Full details of education and experience should be 
sent to the CHIEF ENGINEER, B.1.P. CHEMI- 
CALS LIMITED, TAT BANK HOUSE, OLDBURY, | 
BIRMINGHAM. J 947 


RESEARCH ENGINEER OR) 
PHYSICIST | 


with advanced knowledge of thermodynamics 
required by a (Cilasgow Engineering Company. | 
Applicants, aged 25-30, should have a University | 
Honours Degree. Experience in heat transfer | 
problems would be an advantage. Salary depending | 
on qualifications and experience.—Apply to BOX 
G 533, Offices of ENGINEERING. | 


| JUNIOR DRAUGHTSMEN, having completed 
National Service, required for work on large chemical 

j Plant installations. A.E.S.D. minimum rates or 
above. Five-day week and superannuation scheme. 
—Apply by letter giving details of technical educa- | 
tion to the CHIEF DRAUGHTSMAN, LAPORTE | 
CHEMICALS LIMITED, CLIFTON HOUSE, | 
EUSTON ROAD, LONDON, N.W.1. G 575 


COMPANY LIMITED | 


offers | 
STUDENT APPRENTICESHIPS IN 
ECHANICAL AND CHEMICAL 
ENGINEERING for men who have completed 
their period of National Service and who possess 
G.C.E. in five subjects of which Mathematics and/or 
Physics must have been passed at “A” level and 
English at“ O”' level. Age 19-22. The apprentices 
will attend a Technical College for a full-time 
Sandwich Course of Studies during their first six 
months and will then go to a Refinery for practical 
training. The Course is of 4 years duration.— 
Applications giving full details of education and | 
experience should be addressed to MANAGER, | 


BRITISH PETROLEUM 


RECRUITMENT BBANCH, quoting reference | 
H.3570, to BOX 8347, c/o 191, GRESHAM 
HOUSE, E.C.2 G 608 


MECHANICAL AND ELECTRICAL 
SERVICES ENGINEER required by Consulting | 
Engineers in Birmingham. Permanent post with | 
pension scheme.—-Reply in confidence giving quali- 
fications, previous experience, age, etc., to BOX 
No. 300, GLOVERS ADVERTISING LTD., 351, 
OXFORD STREET, LONDON, W.1. G 596 | 


| 


SENIOR 'MECHANICAL ENGINEERING | 
DRAUGHTSMEN required for interesting work 
on large chemical plant installations. Experience 
in this type of work is desirable but not essential, 
applicants with general mechanical engineering | 
experience will be favourably considered. The posts | 
| offer excellent opportunities with generous salaries | 
commensurate with experience and ability. Offices | 
situated in the N.W.1 London area. Five-day week | 
and superannuation scheme.—Applications, which 
will be treated in confidence, should give previous 
experience and qualifications and be addressed to 


the CHIEF DRAUGHTSMAN, LAPORTE 
CHEMICALS LIMITED, CLIFTON HOUSE, 
EUSTON ROAD, LONDON, N.W.1,. G 576 | 











Ready this month 
HANDBOOK OF 


BARREL FINISHING 
by 
RALPH F. ENYEDY 


(Electronic Tube Division, Westinghouse Electric Corpn.) 


104” x 7” 255 pages Illustrated 


In this book will be found the complete details of this precise, 
Every phase 
from cleaning and deslugging to colouring, polishing and burnishing 
More than 150 complete specification sheets 
provide all the information necessary for finishing a large variety of 
parts, and latest developments in equipment, finishing compounds 


economical method of finishing metal and plastic parts. 


is covered in sequence. 


and methods are described in detail. 


ELECTRONIC TRANSFORMERS 


AND CIRCUITS 
by 
REUBEN LEE 
(Advisory Engineer, Westinghouse Electric Corpn. 


Second Edition 


94” x 6” 360 pages 


Mlustrated 


This clear and practical book offers extremely useful data on the 
design of transformers for electronic apparatus and on the effects of 


transformer characteristics on electronic circuits. The 


edition has been expanded to cover new developments and to provide 


fuller discussion of certain topics. 


Just Published 


STEELS FOR THE USER 
by 
R. T. ROLFE, 0.8.£., F.R.LC., F-1.M. 
Third Edition—Revised and Enlarged 


8i” x 5%” 416 pages Illustrated 


This book, which effectively bridges the gap between scic 
practice for carbon steels in industry, has been generally re 
as a work of the greatest value to engineers and all users 
Extensive revisions and the addition of new material and ill 
to the present edition have brought the work completely up 


a 


37 ESSEX STREET, LONDON 





CHAPMAN & HALL 











60s. net. 








6Us. net 


second 
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IGN’ tS and DRAUGHTSMEN required by 


ppiti i OXYGEN ENGINEERING 


(PLANT DEPARTMENT) 
EDMONTON AND HARLOW 


rtunities are offered to Designers and Draughtsmen with 


% Pumps and Compressors 


% General Mechanical Engineering 
The Company offers EXCELLENT SALARIES and prospects of ADVANCE- 
MENT together with ideal welfare facilities, including a PENSION FUND. 
OR DESIGNERS AND DRAUGHTSMEN WILL BE MADE AT THE COMPANY'S 
OFFICES AT EDMONTON OR HARLOW. 
AT HARLOW RENTED ACCOMMODATION IS AVAILABLE AND 
REMOVAL EXPENSES ARE PAID. 
PURCHASE FACILITIES ARE AVAILABLE AND REMOVAL AND 
LEGAL EXPENSES ARE PAID. 
Applications, giving full details of qualifications, experience, present salary and 
salary required, to the Staff Officer, British Oxygen Engineering Limited, Angel 
Road, Edmonton, London, N.18. 


in one or other of the following : 


% Chemical Plant 


AT EDMONTON, HOUSE 


J 748 








| sapbention, are invited from 

| SENIOR DRAUGHTSMEN with experience of 
| Materials Handling for the position of Head of the 
| Projects Drawing Office of a progressive and well- 
established moans in the Midlands. A summary 
of qualificaticns and experience of bulk handling of 
coal, coke, ores, etc., with salary required will be 
treated confidentially -BOX J 897, Offices of 
ENGINEERING. 


DESIGN DRAUGHTSMEN. 


THE BRITISH DRUG HOUSES LTD. Invite 
applications from suitably qualified men for interest- 
ing work in their Engineer’s Drawing Office, on 
special machines and plant layouts for the Light 
Chemical Industry. Higher National Certificate in 
Mechanical Engineering and previous experience 
in this industry desirable but not essential. Men 
of mature age with suitable training and experience 
would be considered. Five-day week, Pension 
and Profit Sharing Schemes.— Write, stating age, 
experience and salary required, to STAFF MANA- 
GER (REF. B8912), GRAHAM STREET, CITY 
ROAD, N.1. J 792 


ARMSTRONG SIDDELEY MOTORS 
vacancies for both 
SENIOR AND JUNIOR ENGINEERS 
for investigation of vibration problems on gas 
turbine development engines. Degree or H.N.C. 
in Mechanical Kngineering or Electrical Engineering 
essential. Electrical Engineers sh have some 


have 











MEN required by THE AVON INDIA RUBBER 
¢O.. MELKSHAM. Age approximately 21-24, 

{ must have completed National Service. Prefer- 
O.N.C. standard and studying for H.N.C. 
zood opportunity for young men to carve 
out an interesting and progressive career 
an expanding Company in a Department 
ing a wide 
to the CHIEF ENGINEER. 










AND DEVELOPMENT OF SEAMLESS STEEL 
TUBE PLANT. Heavy engineering and Hydraulic 
xperience desirable. Five-day week. 
pensionable position to suitable applicant. Special 
rate Will be paid to man of high ability and qualifi- 
cations.—Write, stating full particulars, to the 
CHIEF ENGINEER, STEWARTS & LLOYDS, 
LIMITED, BROMFORD TUBE WORKS, WHEEL- 
WRIGHT ROAD, ERDINGTON, BIRMINGHAM, 
4 J 830 


TWO JUNIOR ENGINEERING DRAUGHTS.- | 


variety of Engineering work.— | 
J 821 | 


ORAUGHTSMAN FOR MAINTENANCE | 


Permanent | 


UNILEVER LTD. invite applications from 
| MECHANICAL ENGINEERS for the following 
types of appointment with manufacturing com- 
panies situated in Yorkshire, Lancashire, Cheshire 
| and the London area. Academic qualifications to at 
| least the equivalent of Graduate Membership of the 
| Institution of Mechanical Engineers and a workshop 
| training are essential in all cases. 

(a) Junior Engineers with good basic training in 
the age group 22/27. 

(b) Engineers for development work and special 
investigations. 

(c) Engineers with industrial experience of plant 
maintenance. 

(d) Engineers with industrial experience and some 
knowledge of steam generation and elec- 
trical installations. 

Written applications, giving full particulars of 
qualifications, training and experience, to be ad- 
dressed to: PERSONNEL DIVISION (WAD 101), 
UNILEVER LTD., UNILEVER HOUSE, BLACK- 
FRIARS, E.C.4. J 804 











experience in Coal Preparation. 
qualifications. 








COAL PREPARATION 
SALES MANAGER 


Applications are invited in the Chesterfield Office of The Birtley 
Company Limited for the post of Coal Preparation Sales Manager. 
Intending applicants should already be in close contact with 
Divisional and Area levels of the N.C.B., and possess up-to-date 


Applications should be addressed to : 
THE SECRETARY, 
THE BIRTLEY COMPANY LIMITED, 
BIRTLEY, Co. DURHAM 
stating age, qualifications and salary required. 





Salary according to suitability and 


K 64 

















ra AOR TDA RUBBER CO., LTD., 
MELKSHAM, WILTS., require an 
ELECTRICAL DRAUGHTSMAN. He should 
and Hor teed with power and lighting distribution 
cas “¥ control-gear work, and should possess at 
i C. qualification. Salary and working 
he itions will be made attractive to the right man. 
ma HIEP ENGINEER, giving age and full 
ve J 913 


phe meme and well-known London Light 
b ‘ng Company wishes to appoint a 

PEMIOR EXECUTIVE to take full charge of 
a pe = the Administration of two Fac- 
sa _ 7 Which is in the provinces, This is a 
Board “ ne snd should lead to a seat on the 
el _ idat S should be between 40 and 45, 
al an leuree in Mechanical Engineering, 
Souna ame y held a position as Works Manager. 
Office, ‘Bon ag * administration of a Design 
Work Stele — ; trol, Production Planning, 
alittle rhe : ‘ating are essential and in 
Welding a 9 “ techniques of Machining, 
ealery of ane sage ! this position will carry a 
pensionable. Cay “teal Gee ao 
scholastic care an should give details of 
tions held, ord ‘ ‘nd subsequently, posi- 
a an bt each, and brief particu- 
to BOX Fone Reply in full confidence 
‘GIN EERING, 





ENGINEER 
Operation and son 
ing factory, Candi, 
Preferably at leas: 
4% w 33 


WEST AFRICA for the 
of Vegetable oil produc- 
ist be of good education; 
h.E. or equivalent; age 


wood practical plant maintenance. A 
engines is eacens of Steam Boilers and 
of centrifuges. qj, 'y Including knowledge 
installations, ‘T),, ‘s and small electrical 
efficient process one of responsibility for 
Africans and 1. of staff, training of 
Vehicles upkeep of transport 
Vommencing < 


alnum. 


; less than £1000 per 
free furnished 4 


are family allowances, 
Af n and medica] attention 
‘OUNs Of about rship of Pension fund. 
Free first ¢ 








=a with leave on full 4 

Apply anal, abe ‘uding family. as 
a experiens, i «ducation, qualifications 
EXGIvERRIy< X J736, Offices of 


| 

ENGINEERS UNDER 30 YEARS OF AGE 
with G.I.Mech.E. or equivalent qualification required 
in the London Office of a large Manufacturing Com- 
pany. Successful applicants would have to under- 
take some travel in the United Kingdom and might 
even have to make occasional trips overseas to visit 
Manufacturers and Associated Companies. Appli- 
cants should have had experience of conducting 
technical correspondence. The posts are permanent 
and pensionable and the Company has a Staff 
Restaurant.—Apply in = giving full details 
of education and career, to BOX J.925, WILLING’S 
362, GRAYS INN ROAD, LONDON, balsas om 


i engineering experience. Applicants 
must be capable of using necessary recording equip- 
ment. Salaries commensurate with qualifications 
and experience, together with good pension scheme. 
—Applications to REFERENCE CG/VP, TECH- 
NICAL PERSONNEL MANAGER, ARMSTRONG 
SIDDELEY MOTORS, COVENTRY. G 621 


5 


| STRUCTURAL DESIGNER required for busy 
| London Office handling a wide variety of building 
schemes. Considerable scope for advancement is 


| available to a reliable man with initiative who can 


| 





work with minimum supervision and deal with site 
matters.—BOX J 753, Offices of ENGINEERING. 





EXPERIENCED DRAUGHTSMEN 
for Detailing Structural Steelwork. Good 
salaries. Five-day week. Pension Scheme 
Canteen facilities. State experience and 
age when applying to THE DIRECTORS, 
JOHN BOOTH & SONS (BOLTON), LTD., 
HULTON S8TEELWORKS, BOLTON 

J 754 











DRAUGHTSMEN. 


BEXFORD, LTD., BRANTHAM, NR. MANNING 
TREE, ESSEX, manufacturers of photographic fila 
base, have vacancies for 
FIRST-CLASS SENIOR AND UNIOR 
MECHANICAL DESIGN AND DETAILING 
DRAUGHTSMEN at their up-to-date factory on 
the borders of Essex and Suffolk. Men in the cider 
age groups will be considered. The work which i« 
interesting covers a wide field in the design and 
development of machinery for the manufacture o 
photographic film base. The positions are per 
manent, and carry salaries of £750 per annum to 
Seniors, and wages above new A.E.S.D. rates to 
detail Draughtsmen. The Company has a con 
tributory pension scheme, and offers facilities anc 

conditions associated with first-class employers 


Please write, giving age, details of training and 
experience, to the PERSONNEL MANAGEK 
BEXFORD LTD., BRANTHAM. J 909 





BRITISH CELLOPHANE LIMITED, BRIDGWATER, SOMERSET, 
k 


seeks 

SENIOR AND JUNIOR DRAUGHTSMEN, for both PERMANENT AND 
TEMPORARY appointments, for work on machine design and chemical plant layout 
Applicants should possess at least O.N.C. and have had three years’ shop experience. 
Five-day week, Pensions Fund scheme for permanent appointments. Ref. No. E44.Kg. 

THE TEMPORARY appointments are for a period of approximately two years’ 
duration, subject to three months’ notice and include generous subsistence allowances, 
and periodic home return rail fares. 
ESTIMATOR (PERMANENT). Applicants should have served an engineering 
apprenticeship and have technical education up to O.N.C. standard. The work involved 
will be on the preparation of material and labour specifications in connection with engineer- 
ing work, electrical estimating experience an advantage. Kef. No, E46.Eg. 
ASSISTANT ENGINEER, AGE 23/30 (PERMANENT). Applicants should have 
an honours degree in mechanical engineering and have had some practical works experi- 


ence. The duties will be on development, improvement and maintenance of chemical 
and other plant. Ref. No. E45.Eg. 
ASSISTANT ENGINEER, AGE 25/50 (PERMANENT). 


foes should have 
a university degree and have works experience, or be an A.M.I.Mech.E. The duties will 
be on development, improvement and maintenance of plastic films extrusion plant and 


ancillary equipment. Ref. No. R43.E 
and quote Ref. Nos. as indicated. 


Write to the PERSONNEL OFFI ER, stating full particulars and salary requir 


ed, 
J 912 





INSULATION RESEARCH 
NGIN 


R. 

BRUSH ELECTRICAL ENGINEERING 
cO., LTD., require a 
QUALIFIED ELECTRICAL 
RESEARCH ENGINEER in the Insula- 
tion Department of their Research Division. 
His duties will include the investigation and 
development of new insulating materials, 
techniq and proc applicable to a 
wide range of products including bushings, 
rotating machines, switchgear and trans- 
formers, and research into discharge and 
high voltage breakdown henomena. 
Applicants for this responsible position, 
which has excellent prospects, should have 
a degree, some experience in this field and 
the initiative to organise and supervise 
research projects; conditions include non- 
contributory superannuation scheme and 
staff bonus. Apply in writing giving 
details of qualifications, age, experience, 


etc., to: 

THE CHIEF PERSONNEL OFFICER, 

BRUSH ELECTRICAL ENGINEERING 
10 





., LTD., 
LOUGHBOROUGH, 


LEICS. J 861 














**A very useful contribution . 
liberally illustrated.” 


important contribution.” 





The Generation of Electricity by Wind Power 
E. W. GOLDING, M.SC.TECH., M.I.E.E., M.-AMER.LE.E., F.R.G.S. 
Demy 8vo. 336 pages, 101 diagrams, 28 plates, 50s. net. 

‘*A study of wind power through the ages, a full account of present-day 
activities, and a qurvey of future prospects.” 


The Petroleum Refinery Engineer’s Handbook 
J. F. STRACHAN, A.M.1MECH.E. 
Crown 4to, 192 pages, 63 figures, 24 plates, 50s. net. 


Model Analysis of Structures 
T. M. CHARLTON, B.SC. (ENG.) (LOND.), A.M.I.-MECH.E. 
Med. 8vo, 160 pages, 50 figures, 9 tables, 21s. net. 
‘A book written by one who really knows what he is talking about, on 
a subject whose importance is gradually being realised ; it makes an 


22 HENRIETTA ST. KE. & F. N. SPOON LONDON, w.c.2 


ELECTRICAL JOURNAL. 


. Simple and straightforward and 
PETROLEUM TIMES. 


STRUCTURAL ENGINEER. 




















Required by THE AVON INDIA RUBBER CO.,, 
MELKSHAM, WILTS., one 
SENIOR ENGINEERING DRAUGHTSMAN. 
H.N.C. standard desirable and should be experienced 
in general engineering work, factory layouts and, if 
possible, special-purpose equipment design. Attrac- 
tive salary paid for the right man.—Reply to the 
CHIEF ENGINEER. J 820 





RUSTON-BUCYRUS LTD. 
Excavator Specialists 


invite applications from qualified engineers 
for appointment as 


PRODUCTION 
MANAGER. 


Basic requirements are University Degree 


in Engineeri or Corporate Membership 
of one of the Professional Institutions plus 
practical knowledge of modern production 


systems, the latter is particularly important. 

his is an interesting and high level appoint- 
ment in a modern and fully equip works 
in the medium/heavy engineering industry. 

Interested applicants should write in 
first instance giving age and all relevant 
particulars including approximate salary 
required, to: 


PERSONNEL MANAGER, 
RUSTON - BUCYRUS LTD., 
EXCAVATOR WORKS, 
LINCOLN. - 
763 











WORKS ENGINEER. 


Required for medium sized light engineering factory, 
e' in a considerable re-organisation programme 
for its two factories. 

Applicants would be required to contro! all func- 
tions of factory maintenance and to co-ordinate 
existing departments. 

Experience is required of repair and alteration of 
factory buildings, services, heating and ventilating, 
and power supply. A detail knowledge of preventa- 
tive int h for services and machine 
tools essential. 

Preference will be given to a Chartered Engineer, 
below the age of 50. This is a senior staff position, 
with generous re A won-contributory super- 
annuation scheme is in operation. 

Applicants should submit full details of career 
and salaries to CLAYTON DEWANDRE CO., LTD. 
TITANIC WORKS, LINCOLN, for the attention of 
the General Manager. Jou 








Classified Advertisements continued on Page @ 
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4 large aud progressive firm of Consulting Engi- 
neers in Niagara Falls has vacancies for 
DRAUGHTSMEN with minimum of three 
years experience on REINFORCED CONCRETE 
preferably with experience on HYDRAULIC } 
STRUCTURES 


ONTARIO (CANADA 


Salary $250 to $375 a month dependent on experi- 
and qualifications Applicants should write 
or call for application forms DEPT. H.G.A._ 
ONTARIO IMMIGRATION DEPARTMENT, } 
12, NEW BURLINGTON STREET, 
LONDON, Wil 


ener 


K 10 











DRAUGHTSMEN, SENIOR AND JUNIOR, 
required by a progressive Engineering firm making 
special-purpose labour saving plant in great demand 


SITE ENGINEER required for rapidly expanding 
Company concerned with all aspects of plate fabrica- | 
tion. Successful candidate should be approximately | 


| 

Top rates and excellent opportunity for competent - ahi veaiania ana | 

r 3788 : - ‘> years of age and capable of developing and | 

men.— BOX J 766, Offices of ENGINEERING. controlling an erection organisation, and of under- | 

taking the site erection of large tanks, silos, hoppers, 

> “ , bunkers, et« This position offers excellent oppor- } 

DESIGNER. PERMALI, LTD., require an tunities for further promotion.—BOX J 977, Offices 
experienced engineer Problems include applica 


JNGIN RING 
tions of laminated materials in electrical, mechanical of ENGINERRIN¢ 


chemical, fleld. Heavy electrical plant apprentice- 


ship and H.N.C. or degree essential Ave 30-45 BUYER REQUIRED 4 vreasive - 

. . . A progressive Company 
ee ee ee ee ee ee BRINTOL on the North East Coast requires a buyer with 
HIE E yt ne * at eis ho 1 Ons considerable experience of purchasing basic materials | 
ROAD, GLOUCESEES 7" | and fittings for pressure vessels and tanks of all | 

descriptions The Company is mainly concerned | 
with plate fabrication. Pension Scheme and Social | 
ae has a eee eens o — facilities available BOX J 976, Offices of ENGI- | 
0 “ ares avon . wi in vuth merica NEERING | 
seeks a 
GRADUATE CHEMIST with exceptional practi 
om baowlage ane proved ex weamgge linge organ” gp also London Engineers manufacturing for Petroleum 


a Graduate Mechanical Engineer for post of Chief 
Engineer at the 
full details 


industry require 


same Factory Applications with 


a recent photograph, stating experience 


7 OF s a. AGE 20/26. Ord. Nat. Cert. and works experience 
and pederenese a — J hg ‘ . * ‘ie ge desirable. A.E.S.D. rates. Pensionable post. 
GA I E “ ne , Replies wi « treated wi : = BOX J 971. Offices of ENGINEERING 


BILLINGHAM DIVISION 


Vacancies for 


MECHANICAL ENGINEERS 


The Billingham Factory of Imperial Chemical Industries Limited 
has grown into one of the largest chemical factories in the world 
Some 250 Engineering graduates are already engaged in the various 


engineering activities necessary to maintain the Division's planned 
programme of extension, and more are needed 

A satisfying and well paid career is offered to 
MECHANICAL ENGINEERS who are willing to assume 
reeponsibility in the flelds of 


ENGINEERING RESEARCH, DESIGN, PROCESS ENGI- 
NEERING AND WORK STUDY. Opportunities for rapid 
uivancement are excellent for men of ability 

These appointments are permanent and pensionable and carry 
sitractive salaries. There is also a profit-sharing scheme in operation 
can be given towards house purchase and removal 
expenses in the case of married men 


early 


\ssistance 





Write, giving full details of age, qualifications and experience to 
the STAFF MANAGER, IMPERIAL CHEMICAL INDUSTRIES 
LIMITED, BILLINGHAM DIVISION, BILLINGHAM, CO 
DURHAM, quoting reference R.5 K2 





Leading firm of Management Consultants requires | ROLLS-ROYCE LIMITED, require competent 
for its Canadian Subsidiary | MECHANICAL ENGINEERS for work on a new 
MECHANICAL ENGINEERS AND ELEC: | research project of exceptional interest in the 
TRICAL ENGINEERS with managerial experi- | field of nuclear energy. Attractively situated near 
ence of production on a considerable scale. Perman- | Derby, the positions offer wide scope and a good 
ent appointments in Canada on high scale salary | salary.—Write to OH/MSN (C3) ROLLS-ROYCE 
after preliminary period in this country. Age 30 | LIMITED, P.O. BOX 31, DERBY K 14 
to 35 years. University degree or equivalent 
qualification.— Apply with full details to BOX J 730, 
Offices of ENGINEERING 


CHARLES 
CARRIAGE 


ROBERTS & CO. LTD., RAILWAY 
& WAGON BUILDERS, HORBURY 


A BRITISH COMPANY handling world-wide 
agencies for leading manufacturers of all types of 
machinery requires 
MECHANICAL ENGINEER for London Office. 
Preferably qualified with some commercial experience | 


QUALIFIED ENGINEER, aged about 30, whose 
principal duties will be to investigate the develop- 
ment of new techniques. This will be a very 
interesting position with excellent prospects 
Applicants should state age and previous experience 


and under 30 years.—-Write BOX “" DE/141," | (not necessarily with rolling stock) to MANAGING 
c/o 95, BISHOPSGATE, E.C.2 J 851 DIRECTOR K 15 
HHT Eee 


SENIOR PROJECT ENGINEERS 


LOCKHEED HYDRAULIC BRAKE CO., LTD., LEAMINGTON 
SPA, have a number of vacancies for Senior Project Engineers. 

Applicants should possess an engineering degree or be eligible 
for membership of a recognised engineering institution and have 
had about 5 years engineering experience preferably in the auto- 
mobile field. In addition they must have drive, initiative, a 
flair for original design, and the ability to direct the requirements 
of development testing. 

These are senior appointments and the commencing salary 
will be commensurate with experience and qualifications. 

Applications, in strictest confidence, should give full details 
of qualifications, experience and positions held, with salary, to:— 

PERSONNEL OFFICER, 
LOCKHEED HYDRAULIC BRAKE CO., LTD., 


TURE ELEC COL 


TTL 





ij il | 





TAVUTUTTE TTT 


= TACHBROOK ROAD, LEAMINGTON SPA. K 49 
STMT HET eee 








JUNIOR MECHANICAL DRAUGHTSMAN | 


JUNCTION, WAKEFIELD, have a vacancy for a | 






























January 20, 1956 ENGINEERING 





JOHN LAING AND SON LIMITE a 


invite applications for the following technical staff vacancies resy)t 
from, promotion and expansion at Research and Developm: 
Centre, Boreham Wood, Herts. 


CHIEF MECHANICAL DESIGN ENGINEER. 

In charge of Mechanical and Electrical Design Department. Prefer.) 
Chartered Mechanical Engineer, and an additional electrical qualificat 
desirable. Adequate general engineering experience with speci! 
design work on medium heavy plant and equipment. Aye 30 
Considerable opportunity for original design in a very wide field, toget 
with general consultative services to the Company and its subsidiari.. 
Applicants must be adaptable and ready to tackle a wide variet 
problems. 


SENIOR MECHANICAL DESIGN ENGINEERS. 


Qualifications and experience similar to the above though 


advanced. Age 28-50. 
ASSISTANT DESIGN ENGINEERS 
AND DRAUGHTSMEN. 

Experience of mechanical design and detailing is desirable, }: 
applications will be welcomed from graduates and those seeking to 
qualify professionally. Age 21 upwards. 

The above posts are On a permanent basis, and are progressive and 
pensionable. The work is varied and interesting and holds attractiv« 
prospects in an expanding field. Five-day week. 

Canteen and Sports Club facilities. 

Apply in writing stating age, qualifications, and salary expected, to 
PERSONNEL MANAGER (M.18), JOHN LAING & SON LIMITED 
BUILDING AND CIVIL ENGINEERING CONTRACTORS, LON DUN 

v.W.7. J 7 

















———___] 





YOUNG DRAUGHTSMAN required by well- | 


BRITISH PETROLEUM COMPANY 
known Boiler and Pressure Vessel Manufacturers 


: LTD 
vacancy in MIDDLE EAST for , 


to train as Sales Representative. Able to make| MECHANICAL ENGINEER, AGED 6-22 
occasional site drawings. Age 21-25 years. State | Applicants must possess H.N.C. and have serv 
salary required. BOX J 967, Offices of | five year workshop apprenticeship. Machine a 

ENGINEERING Fitting shop experience essential some knowlig 

of welding and overhauling pumps and €.1. eng ~ 

; | desirable. Attractive salary plus generous allowans 

MECHANICAL ENGINEER for medium and | jn local currency, free passage out and home. tr 

light engineering design. Experience of sheet | medical attention, kit allowance. good leave > = 

| metal fabrication batch production and special | ments. Pension scheme. I aes 


‘ ! ; Apply giving full detais 
of qualifications and experience quoting F512 
BOX 1690 c/o 191, GRESHAM HOUSE 


equipment, an advantage. 
to the PERSONNEL OFFICER, PHILIPS 
BALHAM WORKS, LTD., 45, NIGHTINGALE 
LANE, BALHAM, 8.W.12 J 968 


Write giving full details 








MAINTENANCE ENGINEER pevuired to ui 


| charge of mechanical and electrical installations 





| SENIOR AND INTERMEDIATE DRAUGHTS- | |:( (Memorial Building, Great Russell sip 
MEN AND DESIGN ENGINEERS required | -C-1) This new building has oil tired boiler pla 
for offices situated at Forest Hill, S.E. London, embedded panel heating, is partly air conditions 
for interesting and varied work covering Plant with refrigeration, has comprehensive electric lightin 
| Lavout, Machine Design and Detail Work for | #24 Power installation, and high speed pass 


Allied Industries. | lifts 


pension scheme and | 


Applicants having experience of maintenane 
of such installations should write giving qualification 
experience and present salary to SIR VINCENT 
TEWSON, C.B.E., M.C., GENERAL SECRETARY 
TRADES UNION CONGRESS, SMITH SQUARE 
LONDON, 8.W.1 199 


| equipment for the Chemical and 
Five-day week, generous 
good prospects 
Applications in writing treated with strict confi- | 
dence, CHIEF ENGINEER, DORR-OLIVER CO 
LTD., 15, WILTON ROAD, LONDON, 3.W.1. | 
J 965 | 


AN ASSISTANT MECHANICAL ENGINEER 
is required for a medium/heavy engineering work 
near Leicester, Minimum educational requiremens 
are, exempting qualifications for Graduate Member 
| ship of the Institute of Mechanical Engineers, a 
| candidates should have had either works experience 
lor post-graduate apprenticeships Candidate 


DRAUGHTSMEN WITH MECHANICAL | 
| EXPERIENCE are required for a small design | 
group in a large manufacturing concern, East London 
area. Qualifications should include H.N.C. and 
apprenticeship. The work would include redesign- 


ing and modernising special purpose machinery, | who should be between the ages of 24 and 26 year, 
mainly for export. Permanent positions, non- | are invited to submit brief details of their careers| 
contributory pension scheme, canteen, sports | date for consideration in the first instance by te 


facilities, ete Please send details of career to date, | CHIEF ENGINEER BOX Offices 


J 083, 


experience and salary required, to BOX 985, | ENGINEERING. 
| Offices of ENGINEERING | 
| | 
RAUGHTSMAN. 
TECHNICAL WRITER. ee oer 
| A technical qualification, especially in engineering Oil Company requires for London office 
or chemistry, and an interest in writing will be | DESIGN DRAUGHTSMAN fully experience 


} useful in this appointment for a technical writer | Structural Steelwork, versatile and adaptable, som 
| offered by a Company making adhesives and resins | experience reinforced concrete foundations bes 
| for many industries. preferably aged 35 to 40 years. Salary according © 


The preparation of technical | 
| bulletins and other literature constitutes the main | age and experience. Pension Scheme, cabtet 


| part of this work. Pension scheme and canteen | facilities, social and sports club facilities. Please 
facilities are available. Please write, giving age | apply in writing to BOX ZP.270, DEAQONS 
land fullest particulars to: AERO RESEARCH | ADVERTISING, 36, LEADENHALL STREEI 
LTD., DUXFORD, CAMBRIDGE J 987 | E.C.3. - 








JIG TOOL DRAUGHTSMEN 


| DESIGN DRAUGHTSMEN 


| JOSEPH LUCAS LIMITED, 
BURNLEY, 


Manufacturers of Aircraft and Motor Equipment. 


Require capable ambitious men to assist in the work of 
GAS TURBIMGE DEVELOPMENT. Here is an oppor- 
tunity for m with initiative to obtain a progressive 
position. The work is extremely interesting and dem rds 
a high degree of skill and ingenuity. A generous peo 
| scheme provides an assured future, the working condiv.ons 
are excellent and full restaurant services are proviced. 
High salaries are paid to the right men. 


| Apply to: 
The Personnel Manager, 
Hargher Clough Works, Burnley. 


| - 


J 868 












ENGINEE® ING January 20, 1956 











THE CHEMICAL AND 
INSULATING CO., LTD., 
DARLINGTON, CO. DURHAM. 
ENGINEER 


ed for planning new construction plant maintenance and 
tive maintenance for a wide variety of mechanical and electrica! 
in the chemical industry. 
vlicants should be between 30-40, have good practical engineering 
ence and preferably be corporate members of a senior engineering 
n or have equivalent qualifications. 
position is a progressive one with prospects, salary will be 
nsurate with responsibilities, and a contributory pension scheme 
peration, 
in writing giving details of education, experience and quali- 
K 30 







tis 




















HAWTHORN LESLIE (ENGINEERS) LTD., 


ST. PETER’S WORKS, NEWCASTLE - UPON - TYNE. 


HAVE THE FOLLOWING VACANCIES IN THE MARINE 
TURBINE SECTION OF THEIR DRAWING OFFICE : 
ENIOR DRAUGHTSMAN 
to take full charge of the turbine section of the Drawing Office, responsible 
only to the Chief Draughtsman—applicant must be fully experienced in 
the design and details of modern marine turbine propulsion machinery 
Position would carry staff status. 


DRAUGHTSMEN 


previous experience in turbine detail work an advantage, but 
essential. 


Applicants should write to: 


THE CHIEF DRAUGHTSMAN 
Stating age, and full particulars of their technical and practical training 
and experience. 
Starting salary according to qualifications and subsequent advancement 
on merit. Permanent positions. Staff Pension Scheme K 11 


not 























|AN ASSISTANT ELECTRICAL ENGINEER SHGINTER. 


| is required for investigating the electrical problems 


Experienced engineer required for a senior post 



















ASSISTANT CIVIL ENGINEERS required fo~ 
Iron and Steel Works in the Midlands. Con- 
rant in B y Construction, Reinforced 

Conerete Structures, Excavations and Foundations, 

site Levelling and Setting-out, Preparing Scheme and 

Wor 





LTD . Detail Drawings ork is 
c= e field for experience 





Please state Age, 


~ jegree or be studying for same > 

~ %&H. —sSites he id ind salary expected.—Apply in by the large number of development 
es ting, t0 GENERAL MANAGER, IRON AND projects in hand. It is intended that 
ne tal EL WORKS, CORBY, NORTHANTS. J 992 the man selected should take charge of 


© knowledge sTh 
CLL. engines 
NUS allowance 
d home, fre 
PAVE arrange. 


MECHANICAL ENGINEER required by Inter- 
stional Group for work as Development Engineer 
n MIDDLE EAST Oilfields. Duties would include 
work in connection with pumping, storage 
sand loading of |, transmission of natural gas, 


lesign 








wired to take 


| PILKINGTON BROTHERS LIMITED, who are 


varied and covers a | 
Applicants should hold a | 


the largest manufacturers of plate and 
sheet glass in the British Commonwealth 
and employ more than 20,000 persons, 
wish to appoint a 
HEAD OF THEIR TECHNICAL 
DEVELOPMENT DEPARTMENT. 


This is a new appointment necessitated 


the development of new processes and the 
radical improvement of existing ones. 
There are ample technical resources 
available and the Company spends large 
amounts on development work. Appli- 
cants must have a good Honours Degree | 
in engineering, physics or chemistry. | 





| encountered in an integrated Lron and Steel Works 
possessing its 
system. 


30 vears of age. 


TOOLROOM FOREMAN required for service | 
Toolroom of large company engaged in light engineer- 


WORKINGTON IRON & STEEL COMPANY, 
MOSS BAY, WORKINGTON, CUMBERLAND. 


on a large copper mine in Northern Rhodesia 
——— should be between 30 and 40 years of age 
and should hold a B.Sc. Degree in Engineering or 
equivalent professional qualifications. 

They should have had considerable practical 
experience, preferably in Mechanical Engineering 
| in the mining field although experience in other 
| branches of engineering will be considered. 

Previous administrative or 


own generation and distribution 


Applicants should be graduates between 23 and 


Applications to: 
THE CHIEF ENGINEER, 


Please , y ieati “ PERSON + experience in an 
ase mark your application sean; -* | executive capacity is essential, Basic salary will 
| depend on experience and qualifications. There is 
also a cost of living allowance currently £70 per 
| annum, a bonus based on the prosperity of the 


industry and which is at present in excess of 70 per 
cent. of basic salary and a pension and life assurance 


ing in South Midlands. Applicants must have had | scheme. A house with basic essential furniture is 
at least 10 years practical experience excluding | available at a nominal rental. Leave is at the rate 
apprenticeship. First-class knowledge of grinding | of 55 days per annum and can be accumulated for 


operations essential. 
and administrative experience will receive preference. 


Applicants with supervisory | three years. Free passages to Northern Rhodesia 


| for successful applicant and family are provided. 


water storage, steam snd diesel engine installations, | . — — a ee develop- | Eetablished staff position carrying high salary. | Reply giving details of age, experience, marital 
udustrial buildings, et ; Applicants should possess | ay tt es As . res slic Sines will be | Profit, sharing and superannuation schemes. status, together with copies of testimonials, and a 
\.M.LMech.E. or equivalent, and have had several s00 rough. Appice ~ op). | Applications, giving full details to BOX J 970, Offices | recent photograph to R.3 MINES EMPLOYMENT 
ears experience on work described. Professional | welcomed from men aged preferably | of ENGINEERING. DEPARTMENT. SELECTION TRUST BUILD- 


ication not efsential if engineering background 
t Two year tour in first 
nstanee and substantial salary, payable also while 
Married accommodation and free family 























lalif 
stallations therwise satisfactors 
ussel) Stree 


| boiler plan 





h leave 





maintenane 
{ualifications 
R VINCENT 


F conditioned passages available. Write asking for application | attractive salary to the right man. 
m and sending brief details of career to BOX The Company operates , egg eee = oe ne i a hen Sn we) | 
:. 568, co 191, GRESHAM HOUSE, E.C.2. J 998 Superannuation and Widows Pension - r 
GOSS PRINTING PRESS COMPANY LIMITED 


grinding, assembly 





id inspection and the appoint- 
s with a view to introducing new and improved 
ethods on a high precision quality product 


ECRETARY production precision engineering works in North | PILKINGTON BROTHERS LIMITED, 
H SQt ABE Midlands. The methods and processes are of a | THE GLASS WORKS, ST. HELENS, 
wy varied nature covering in the main, machining, LANCASHIRE. J 956 


ENGINEER 











DEVELOPMENT ENGINEER required for mass 


35/45, who have done at least five years 
development work in industry or at a 
University. The Company is prepared 
to offer a Service Agreement on an 


Funds. All applications will be treated 
confidentially and should be addressed 
to the GROUP PERSON NEL OFFICER, 





ING, MASON’S AVENUE, COLEMAN STREET, 


J 974 





have immediate vacancies for: 


| RATEFIXERS | 
| PROCESS PLANNING ENGINEERS | 


Applicants must have served a recognised engineering apprenticeship and have practical 




















r experience | 
aptable, sum | 
dations, ¢ 
y according \ 
canter 
lities. Please 

DEACOYS 








weering works Applicants, who should be about 35 years of age, | experience of Ratefixing and Process Planning in precision engineering. Generous super- | 
requirements t have had good technical and practical experi- | annuation scheme. Salary in accordance with experience and ability. Excellent j 
oo ge s Bene oe aa Dee ae | A PUBLICITY MANAGER | prospects. Please supply full details of age, experience and qualifications to PERSONNEL | 
ks experience given guidance and every assistance. Some know- is to be appointed by an important firm MANAGER, GREENBANK STREET, PRESTON K 36 | 
Candidate ede electricity desirable in the field of building and engineering } SsnEESEEEREEEENENEDSRRREEEE a _ = —— on . 
and 26 years rhe position is permanent for a suitable applicant | materials in the Manchester area. He } 
leit careers | *ho should derive considerable satisfaction and should have experience of technical = - —--- —— — 
tance Dy te hterest from the work } advertising and publicity in an indus- | ! 
Offices The Company is old established and operates a trial concern and be conversant with 
ger oes | the preparation and supervision of | ENGINEER required by large aluminium company | Expanding engineering company near Lake District 
py in confidence giving full particulars of printed matter, exhibitions, editorials, in Birmingham area for interesting sales development offers good scope to : 
ence, qualifications, salary required and age. | ete. Initial salary dependent upon work, Honours graduate preferred with structural | A DRAUGHTSMAN prepared to use initiative 
a wh sonata ionials please. —BOX K 1, Offices age and capabilities but not less than | and strength of materials background, age about 30. | in the design and development of either coal mining 
tne alent £300 p.a. with every prospect of pro- | Excellent prospects for man with initiative. Salary | machinery or earth moving machinery. Previous 
gressive advancement.—BOX J 962, | according to qualifications and experience.—BOX | experience of these kinds of machinery is desirable 


Offices of ENGINEERING, 














EXECUTIVE ENGINEER 
required by 
BRANDT & O°DELL, 
1 CONSULTING ENGINEERS, 

GROSVENOR GARDENS HOUSE, 
VICTORIA, S.W.1, 
Applicants t 


BRITISH THOMSON-HOUSTON 
COMPANY, LTD. 


(= ) be not less than 35 years 
om age, Surveying, and Building in 
xeneral. Capable of controlling and 


| 

| 

| 

| 

} 

| 

| 

| 

| There is a vacancy in the Research 

| 

} 
Managing Field Teams and Drawing 

! 

| 

| 

| 

| 

| 


Laboratory at Rugby for an 
ENGINEER, qualified in either Electrical 
or Mechanical Engineering to H.N.C. level, 


Offices Excellent remuneration. preferably with some draughting experience, 








apply h writing in first instance giving to assist in the Development and Engi- 

__ and salary required. neering of Laboratory projects. Their wide 

oe G 626 variety demands a corresponding breadth 
aes of interests. 

Applicants are invited to write to 

THE DIRECTOR OF RESEARCH, 


BRITISH THOMSON-HOUSTON CO., 
LTD., RUGBY, giving details of their age, 
qualifications, and experience, quoting 
reference GP. J 978 


RESIDENT ENGINEER required 
evil engineering 
*constructior ! 
for nan with 


on Tyneside for 

‘ud building work in shipyard 

bility of long term employment 

wlicationn © perience, Apply, stating age, 

BOX J oa ence and salary required to 
‘ » 0 t ENGINEERING. 








K 42, Offices of ENGINEERING. 


| 
i 
Leading manufacturers of container closures in the 

Midlands have a number of vacancies for ambitious 
DESIGN DRAUGHTSMEN preferably with 
| some experience in this or a similar sphere. Interest- 
| ing work with excellent salary and every opportunity 
| for promotion to senior position in a rapidly growing 
| organisation. Write in confidence with details of 
experience, positions held, salary required; to 
P. A. MEAL CLOSURES LIMITED, BROMFORD 


LANE, WEST BROMWICH. G 627 
SIMON-CARVES, MINING DIVISION, invite 
applications from 
EXPERIENCED ENGINEERS capable of super- 


vising the complete erection and commissioning of 
} all types of colliery winding and surface equipment, 
| to fill posts as Resident Site Engineers on large 
|seale Colliery construction and reconstruction. 
| Candidates must be qualified electrical and mechani- 


| cal engineers with previous erection experience. | 
| Salary according to experience and qualifications | 


| plus adequate out allowance.—-Apply stating age, 
experience, previous employers and quoting reference 
| BU.4 to CONTRACT LABOUR OFFICE, SIMON- 


but experience of medium or heavy general engineer- 
ing may be acceptable. Good conditions. Pension 
scheme. Assistance with housing-—-Apply DIs- 
TINGTON ENGINEERING COMPANY LIMITED, 
P.O. BOX 8, WORKINGTON, CUMBERLAND 

K 13 


TANGYES LIMITED. 


GENERAL WORKS MANAGER. The Company 
wish to appoint a Senior Executive Engineer, who, 
having proved himself suitable, will be capable, after 
a period, of taking over the general contro] of the 
Works including large iron foundry on the retire- 
ment of the present General Works Manager. Appli- 
cants should have wide experience of modern 
machining and assembly methods, Planning and Time 
Study for both batch and one-off production and 
labour control. Iron Foundry experience an 
| advantage. The position offers excellent prospects 
Pension Scheme available. Applications, which will 
| be considered in striet confidence, must give details 
| of Technical and practical training, past employment, 
| age, ete., to be addressed to the ASSISTANT 
| MANAGING DIRECTOR (ADMIN.) TANGYES 








TECHNICAL LIAISON 
GUEST KEEN & NETTLEFOLDS 
RESEARCH LABORATORY 
: has an opening for 
- ALIFIED MEN tobe engaged on technical liaison work between 
ratory and production units in the group. An important 
the duties will be those of technical secretaries, and in 
to a degree or equivalent qualification, preferably in 
ing or Metallurgy, applicants should have some experience 
in industry and be competent to convey information by 
‘e written and the spoken word. Applicants should be 
' 25 and 35 years of age and should write, giving full details 
‘ence, to the Director of Research, G.K.N. Group Research 
vy, Birmingham New Road, Lanesfield, Wolverhampton. 
‘nunications to earry reference number L.I.1. J 975 


GROUP 





Q@ 


OT 











LIMITED, CORNWALL WORKS, SMETHWICK, 


|CARVES, LTD. CHEADLE HEATH, STOCK: | Kip wiNGHAM ed 


-ORT, CHESHIRE. 





| 
| 
| 
| 
| 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 
ALKALI DIVISION 
WINNTNGTON. NORTHWICH, CHESHIRE. 
INSTRUMENT RESEARCH 


DEVELOPMENT 


Vacancies exist for staff to fill interesting and Peewte positions of an engineering 
character in the application and development of instruments. The work, apart from 
improvement to existing instruments and the development of new instruments, will be 
| largely concerned with the study of existing and new chemical plants and the best use of 
| instruments on such plants. 
| Candidates, age 26-38, should have an honours degree in mechanical engineering, 
electrical engineering (or electronics), chemical engineering, physics or mathematics. 
Previous industrial experience will be an advantage. 
| Pension and Profit-Sharing Schemes. Married men may receive limited assistance 
with removal expenses. Apply to STAFF MANAGER, for application form quoting 
GES/INST. K 37 
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Services 
He must 


Our Power 
Engineer. 


Department 
have Power 


Initial salary in aceordance with e 
Pay to Pension, Ford is in the first 








A FUTURE WITH FORD. 


have a vacancy for a Mechanical 


‘lus a knowledge of the installation and maintenance of large E.H.P. 
jollers, Turbo Alternators and Auxiliary Plant. 
forward looking with a taste for development work 
be attached to technical education, 


Station administrative experience 


Should be young and 
Importance will 
details of which should be stated. 
xperience and qualifications. From 

ight.—-You are invited to reply to 








SALARIED PERSONNEL DEPARTMENT, FORD MOTOR COM- 
PANY, LIMITED, DAGENHAM, ESSEX, quoting reference MEP. 
J 596 } 
DRAUGHTSMEN (SENIOR AND JUNIOR) PETER BROTHERHOOD, LTD., Peterborough, 


required for work in connection with the following 
branches of Coke Oven and Gasworks plants 

(a4) Mechanical and By-Product Plant 

(b) Pipework 

(c) Steelwork for Buildings and Conveyors 

Applicants should be competent men able to work 
with the minimum of supervision 


qualifications to O.N.C. or beyond. Good remunera- 


tion and prospects for capable men. Pension 
scheme Five-day week; Canteen Facilities 

State age and experience to the PERSONNEL 
OFFICER (D.0.), WOODALL-DUCKHAM CON- 
STRUCTION COMPANY LTD. WOODALL- 
DUCKHAM HOUSE, 63-77, BROMPTON ROAD, 
LONDON, 3.W.3 G 550 
Seventy-five pounds per month and upwards 


according to experience offered for 

EXPERIENCED DESIGNER in KC. as applied 
to commercial buildings. Pension scheme and a 
permanent position with an old-established company 
in their London Head Office. Five-day week 

vacancy also exists for Designer/Draughteman 
working under Senior Designer with salary from 
£50 p.m. 


WANTED 

to design in aluminium for 
sales development. Must possess Higher National 
Certificates in Mechanical Engineering. Location 
Banbury. (Good working conditions and pleasant 
surroundings. Attractive starting salaries offered 


DRAUGHTSMEN 


up to £800 p.a. with prospects of promotion from | 


drawing board. Pension plan in operation. Send 
brief details of qualifications and experience to 
NORTHERN ALUMINIUM CO. LTD. BUSH 
HOUSE, ALDWYCH, LONDON, W.C.2 G 562 


Weat End London Consulting Engineers require now 
SEVERAL SENIOR AND JUNIOR ENGI- 
NEER DRAUGHTSMEN to prepare designs, 
contract drawings, specifications, etc., for heating, 
ventilating, boiler plant and allied mechanical 
services. Interesting work for factories, 
blocks, hospitals, colleges, schools, etc. 
tunity for experienced men with initiative. 
week. One week's spring holiday in addition to 
usual summer two weeks. Bonus and optional 
superannuation scheme.— Write stating age, experi- 
ence, qualifications and salary required. BOX 
G 538, Offices of ENGINRERING 


office 
Oppor- 
Five-day 





CHIEF TEST ENGINEER required for 
special and routine testing in Hydraulic 
Transmission Department, This new post 
requires close collaboration between Works 
and Drawing (Office in connection with 
the reconciliation of manufacturing and 
design problems. Degree standard and some 
turbine or centrifugal pump .experience 
required. This senior staff appointment 
is superannuated. — Apply confidentially, 
stating age, experience and qualifications 
t GENERAL MANAGER, NORTH 
BRITISH LOCOMOTIVE CO., LTD., 
SPRINGBURN, GLASGOW, N.1. J 881 











A SENIOR INVESTIGATOR is required w direct 
the activities of a group of people engaged in applied 
research into metallurgical problems commented with 
the rolling, extrusion and forging of aluminium 
alloys 


The salary will be attractive and in accordance with 
age and experience. A pensions scheme is in opera- 
tion.-Apply to THE DIRECTOR OF RE- 
SEARCH, ALUMINIUM LABORATORIES LIMI- 
PED, BANBURY, OXON 3774 


Technical | 


Reply BOX G 587,Oflices of ENGINEERING. 


Familiarity with works processes and some | 
research experience would be a decided advantage. | 


require 

DRAUGHTSMEN (SENIOR AND JUNIOR) 
preferably with experience in design of compressors? 
turbines and steam engines. Permanent positions, 
five-day week, staff pension scheme.— Write, giving | 
full details age, experience and salary required. 


Opportunities in 
TEMPERATURE ENGINEERING 
Applications are invited for appointment as 

DEVELOPMENT ENGINEERS 


to undertake interesting projects, involving 


LOW 


thermodynamics, heat transfer distillation, 
and the 


operation of plants. 


covering technical design and 


| The projects are con- 


cerned with the production and distribution 


of oxygen, nitrogen and argon as gases or met SrRAND. WC oT QUOTING 
liquids. REF, 1170€. J 934 
Applicants should hold an Honours 
Degree. 
| For people joining the Company from 


outside the North London area, it is of 
interest that the Works is within easy 
travelling distance of North London resi- 
dential areas, verging on the Green Belt of 
Middlesex and Hertfordshire, and on | 
Epping Forest. FULL ASSISTANCE 
TOWARD THE PU RCHASE OF HOUSES 
WILL BE GIVEN TO SELECTED 
j APPLICANTS AND REMOVAL AND 
LEGAL EXPENSES PAID. 

Applications, 


giving fullest possible 
information of qualifications and experience 


to: | 


The Personnel Manager, 


| 
| 
| 


| ture work and services necessary. 


Z 426 | 
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A Public Company require the services of an 
ENGINEER GRADUATE. The situation is the. 
first of its kind, and the work on which the successful | 
applicant would be engaged would be very varied. 
Qualities such as personality, versatility and adapt- 
ability against a broad scientific education with some | 
practical experience would meet our requirements.— | 
Apply BOX J 928, Offices of ENGINEERING. 


B.LP. CHEMICALS LIMITED, OLDBURY, 
have a vacancy for a | 
DRAUGHTSMAN for Chemical Plant layout and | 
detailing. Knowledge of building and plant struc- 
Applicants should 
possess National Certificates——Write giving full, 
particulars of age, experience and posts held to the | 
PERSONNEL MANAGER, B.IL.P. CHEMICALS 
LIMITED, OLDBURY, BIRMINGHAM. J 948 | 





ENGLISH ELECTRIC CO. LTD., 


METER, RELAY AND INSTRUMENT 


DIVISION, STAFFORD. 


SPECIALIST TOOL DESIGN 
ENGINEER. 


A new key appointment is to be made for 
a top-grade engineer with considerable 
experience of increasing productivity, by 
the use of up-to-date automatic and semi- 
automatic tooling techniques, to be applied 
to high quantity production of precision 
components for Meters, Relays and Instru- 
ments. Previous experience of these par- 
ticular products not essential. 


The post is permanent, progressive and 
pensionable and at an appropriately high 
salary level. A house will be made avail- 
able to the successful applicant. 


| Applications should contain complete 
personal background and will be accorded 











Draughtsmen, Draughtswomen and Tracers — Mechanical 
Engineering. 


For Engineering Consultants. 
sionable, with five-day week. 


A.E.S.D. minimum rates, plus profit sharing scheme. 
Phone or write, giving details of previous experience, to the 
PERSONNEL OFFICER, EWBANK & PARTNERS, LTD., 
10/11, GROSVENOR PLACE, LONDON, S.W.1. 
SLOANE 0486. 


BRITISH OXYGEN ENGINEERING : : Be 
— HYDE PARK CORNER. 
ANGEL ROAD, UPPER EDMONTON, 


LONDON, N.18. J 846 


A WORKS MANAGER with a sound engineering 
| training and experience in up-to-date methods of 
| production and control is required at the North- 
Jast Coast Factory of a well-known Company. 
| The successful applicant will be a man of strong 
personality and exceptional qualities who can ensure 
economical production in a medium size factory 
| embracing machining, light and heavy assembly and 

electrical work. : 

A starting salary of not less than £1500 is envisaged 
| and prospects are excellent. There is a Pension 
Fund in operation and assistance will be given with 
housing if required. 

Write giving full details including age, previous 
experience and salaries earned to BOX J 941, 
Offices of ENGINEERING. 


| ASSISTANT ENGINEER, AGED 25/30 required 
| to assist Engineer and Buyer. Qualifications B.Sc. 
| or equivalent with two years’ student apprenticeship. 

Duties will include visiting manufacturers’ works 
and may lead to an interesting and well paid post 
overseas. Commencing salary in U.K. £300 to 


| £1100, according to age and qualifications —APPLY | 
PHE BRITISH PHOSPHATE COMMISSIONERS, | 


2, GROSVENOR GARDENS, LONDON, 8.W.1. 


K 39 








STEWARTS AND 


for major power-plant schemes. 
essential but knowledge 
desirable 
an advantage 


I 
power 


of 
themselves qualified 


BROAD STREET CHAMB 
ence and salary required. 








DRAUGHTSMEN 


require Draughtsmen immediately for the design and layout of pipework 
*revious experience on pipework not 
‘rT stations or similar installations 
The possession of Higher or Ordinary National Certificates 
Vacancies exist in Birmingham and Wednesbury. 

Pensionable posts and good salaries available to those who prove 


Reply to SECRETARY, STEW 
ERS, BIRMINGHAM, stating age, experi- 
3890 


LLOYDS, LIMITED 


ARTS AND LLOYDS, LIMITED, 























| CIVIL ENGINEERING DRAUGHTSMAN 
| required by Consulting Engineers for work in 
| Edinburgh. Post carries staff pensions assurance. 
Technical education on H.N.C. course basis advan- 
| tageous but not essential. Preference for experience 
| either in structural steel or reinforced concrete.— 
| BOX G 524, Offices of ENGINEERING 





DESIGNER-DRAUGHTSMEN 
and 
DETAIL DRAUGHTSMEN 
| With Crane or Structural 
| Experience 
required by 
COWANS, SHELDON & CO., 
LIMITED, 
of Carlisle. 
Good Commencing Salary and 
Pension Scheme. G622 











| 
| 
| 





| 
| CIVIL ENGINEERING ASSISTANTS required | 
| for work in Scotland by Consulting Engineers: } 
| (a) A.M.I.C.E. or similar standard for either | 
| design or site supervision. 
| (b) Graduates who desire opport 
j requirements for A.M.I.C.E 
|}, In both cases immediate posts are in Scotland | 
| but positions are long term and carry staff pensions | 
assurance and opportunities where desired for work 
! in London and abroad later.—BOX G 525, Oniees | 
of ENGINEERING. 


unity to complete 


| experience to the STAFF MANAG 


| capacity, the staff of the Training Officer at Bilsto: 


Free lunches. 


Consulting Engineers, We. nster 
ASSISTANT experienced in ©. deig, it 
detailing of reinforced concr bri bead 
salary, interesting work and lent High 
Write stating age, qualification i full Gentes 
experience.—BOX J 822, Offices «+ } NGUNRERINE 
IMPERIAL CHEMICAL INDUS; 2; 
BILLINGHAM DIVISIO \. :on gi /fim, 
EXPERIENCED METALLUAGisT for 
the Division Metallurgical Labors:ories ™ . 
is varied and deals with the w inge of wart 
materials ome fabrication pr: “s Used in 
erection anc maintenance ot any 
processes. — Chemica, 
The man appointed will be re . 
the diagnosis of equipment failiros = anes ig 
expected to undertake = 


origin 
encouragement is given for pub 
based on such work. 

The Division’s metallurgists are iy pe 
with Research Associations and othe nom 
laboratories; they also maintain contact wn 
contractors engaged in work for the Division, ™ 

Candidates should be in the ave STOUp of 36-35 
should have a good degree in metallurgy and seve, 
years’ experience in industry, preferably in a brand 
of the metal or equipment producing industries 
The appointments are permanent and pensionsby. 
Attractive salaries are offered and assistance cay b 
given towards house purchase = 

Write, giving full details of age, « 


research work 


‘tion of Paper, 








{Lalifications anj 


ER, IMPERIA) 
CHEMICAL INDUSTRIES LIMITED, Bee: 


HAM, CO. DURHAM, quoting reference T5 ki 


A TRAINING ASSISTANT js required by a ys 
Iron and Steet Company to augment, in 4 junior 
Staffordshire. His duties will be partly administe, 
tive, partly instructional and will cover the industry) 
training and education of adults and juniors, Some 
knowledge of and preferably practical experience 
metallurgy and/or engineering are required, 4) 
additional desirable qualification is experience in 
teaching and/or youth work. Living accommod. 
tion cannot be provided by the Company, Applica 
tion form, to be returned within two weeks of the 
appearance of this advertisement, will be forwards 
on request to BOX K 31, Offices of ENGrynniys 


METHODS ENGINEER required for Assemb 
preferably with Planning experience on L.C, Engina 
O.N.C. minimum qualification. Permanent position 
Apply, PERSONNEL MANAGER, F, PERKIYs 
LTD., PETERBOROUGH. K% 





Positions are permanent, pen- 
Basic Salary above 


200 YARDS 
G 630 


POWER STATION SUPERINTENDENT. 


Required for modern industrial station with 
pass-out Turbo-Alternators providing steam ab 
energy for a large continuous process plant, preset 
capacity 7,500 kW. and process steam 100,000 Ibs 
per hour, shortly to be increased Candidates should 
be Corporate Members of the Institution of Meeh- 
anical and/or Electrical Engineers, or pos 
equivalent qualifications and have had previo 
experience in a similar capacity including mainten- 
ance of Station. Operational experience with Hid 
Pressure (1,000 Ibs. per square inch) Boilers avd 
Turbines in stations of similar, or larger, capacity 
an advantage. Very good salary with permaneni 
and progressive position for first-class mab who 
has the right experience and uaiifications. ie 
35-50. Pension Scheme, possible assistance wil 
housing. Applications which will be treated i 
confidence, should state age, qualifications, expe 
ence and present remuneration and be adarent' 
PERSONNEL MANAGER, BRITISH 17 
LIMITED, AINTREE, LIVERPOOL, 9. wes 


BRITISH PETROLEUM COMPANY LIMITED 
requires an 
INSTRUMENT ENGINEER 
installation, operation and dev: 
ments and automatic control ¢ 


to supervise the 
lopment of a 
quipment De 


Company’s refineries. Applicants  § 

HNC. and should possess a thorough kasi 
pneumatic and electronic proces atrol -_ -_ 
with field experience in the process ! a 
preferably in a supervisor) capacity. Sea 
according to age, qualifications and aio 
Non-contributory Pension Scheme. HL34514 
Club. Write giving full detail! quoting HOUSE. 
TO BOX 8506 co 191, GhhsHAM ir 


LONDON, E.C.2. 


QUANTITY SURVEYOR 
sulting Engineers in Birming'. 
scheme. Please reply in con! 
fications, vious experience a. 
No. 295, GLOVERS ADVER! Sie 
351, OXFORD STREET, LO iN, Wee 


equired by Com 
«Sta penaioe 





Classified Advertisements continuec 2" Page n 
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(Wj SOOT BLOWERS 


AOILER AVAILABILITY INCREASED 
o OPERATION with SEQUENCE CONTRO 


r 








4 





How 
many 
drops 
do you 


iMPROVEMENTS OVER MANUAL OPERATION 


rtion required. 









| No physical exe 


2 


car NON-REVERSING 
Soot blowing carried out in a mam 


quarter of the time. 





3-PHASE 
SUPPLY 


filtration 


Shorter period of abnormal combus- 


tion conditions. LIMIT SWITCH 


3 


REVERSING 


aner heating SPIRAL GEARS 
Cle GEAR BOX 


4 surfaces with en 
higher and sustained Pe .% 
rate of evaporation. 


WALL BOX | 


S Saving in fuel 
and labour costs 


6 increased boiler 
availability. 


industrial 





London:— 
M4, VICTORIA ST., s.w.! 
Telephone: ABBey '|847 


Manchester :— 
|, CHANCERY LANE, 
SPRING GARDENS, 2 


Telephone: DEAnsgate 


co LIVINGSTONE STREET, CLYDEBANK 


Telegrams: “MU RWILS” 


nical TELEPHONE: CLYDEBANK 1576/77 TELEGRAMS: ‘*MURWILS,”” GLASGOW 





in a year? 


cooooeo oOo Oe OO 


” 





revolutionary 











NICOL & ANDREW LID 





FILTRALL 


have, during 1955, 
nm been of service to 


station ¥ 
r steam ad 
plant, preset 








+ 100,000 Ibs The Admi t , , 
lidates , he Admiralty Wilton Fijenoord N/V (Holland) % <i "| a $ 
ton of Me Barclay Curle & C | 
or pastes arclay Curle & Co., Ltd. | Walker Brothers., Australia 
ting maiens Bergens Mekaniske Verksteder A/S | Sir William Arrol & Company]Ltd. 
) Boilers avd ) . | 
el 4 td. Brothers & Co. (Clydebank), | — British Railways ) 
h permanen . 
an | | Colvilles Limited t h l t d 
cations. Aft John Brown & Co 
eations i n Brown & Co, Ltd. ; =. e as rop 
eee The Fletcher ; | Bast African Power & Lighting 
‘ions, exe * ha cher Steel & EngineeringCos. | Company Ltd. ? 
ore td., New Zealand 
SH ENE | | English Electric Co., Ltd. 
9 J Grayson Rollo & Clover Docks Ltd. H ‘3 id . % rt 
R. H. Green & Silley Weir Ltd | ereceuy 
y LMT! Harland & Wolff Ltd. imperial Chemical Industries Ltd. No statistician can calculate coolant 
supe sr Alfred Holt Ltd. | —e— Electrical Co., wastage to the last drop, to ensure the 
John G. Kincaid & Co.. Ltd. oa maximum saving install the latest 
eras Port § cering Works, SAE.” | etethened Cont Bonne SWALES FILTRALL and test 
indie ‘ap abi area | North British Locomotive Co., Ltd. recover iod i 
n ock Co a over a perl in yo 
Swan 1 oa | Rotol Limited piped ik h P b y a vee 
oting H.34l4 hae « Wigham Richardson — | ' je © shop - Cuserve increased ’ 
(AM HOC | Singer Manufacturing Co., Ltd. production and the relevant savings 
Sm ; | 7 _ " . . . g 
i » Ltd. The Steel Company of Scotland Ltd in wheel and diamond life. 
roft & Co., Ltd. Sudan Light & Power Company Ltd. 


manufactured and distributed by 


(COL & ANDREW LTD |C. A. SWALES (FILTERS) LIMITED 


236 WEST GEORGE STREET, GLASGOW, ¢.2. Tel.: Gity7677 | LONDON ROAD © DUNSTABLE - BEDS 
=_——— Telephone:- Dunstable 277 
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GONVEYOR-ELEVATON 


BULL BRIOGE WORKS, 
Accrington, 
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Telephone No. 2779. 


Telegrams: “ Conveyor” Accrington. 


Lancashire. 


SPIRAL CONVEYORS, 
BUCKET ELEVATORS, Et, 












; 


77, 


said the 


KOLOK gal 
lock Washer 


“Ry 
LQ IAQ WIUIILE 


Yes, Kolok washers are the answer to loose 

nuts and bolts. Fit them once and your 

troubles are over. Available in all sizes 
POSITIVE LOCK WASHER CO. LTD. 

45 RENFREW STREET, GLASGOW, C.2. DOUglas 9292 











aRIGHT Stee. 


ROUNDS- HEXAGONS 
SQUARES FLATS<SECTIONS 


THE 


WALESOWEN 


STEEL C°L” 





HALESOWEN 
N® BIRMINGHAM 
HALESOWEN 1191 


6 8 VICTORIAS, 
HAM S:, 




















“SORRY! 
BUT. 





THERE ARE ‘TIMES 

















Barima 


ror paired 


| under their Money-back 
Guarantee without any dismantling 
or distortion within forty-eight hour 








BARIMAR —THE 








Dismantling 
impossible” 


BARIMAR makes a First-Class job without Distortion ! 


when dismantling of damaged machinery must prove difficult and « mm plicated. 
Lhe internal set-up of som pparatu complex that dismantling becomes a major operation. 
Che gearbox illustrated is a vital part of a machine owned by 
Guaranteed é an important firm of civil engineers. It was employed for 
[Bani aR | “ surtace preading One of the comparatively small 
| eneeninte bearer arms was severed, and another was 
| badly cracked But—there was a “ but’ 
| about this rticular job-—the internal 
1] arrangement of the gearbox was so complex 
i and dismantling would have involved so 
i} much time and expense, that Barimar was 
| asked to tackle the damage without taking 
the gearbox to pieces 
| Within i hours cklist 
assignment was mpleted in the 
| Barimar London works without dis 
| mantling or the slightest distortion 
| 
' 





* 
Es 


Barimar are proud of the job, and so are 
the owners, for the 
minimum 
mportant 
money-t 


work involved a 
disorganization of 
chedule 


mack repair 


plus a guaranteed 








Whether repairs are carried out in a Barimar - 
Factor , res tarimar Flying Complex gearbox with frac- 
Squad on the sit h ri louev- Back tured bearer arms, ~ (rear 
Guarantee accompanies eve irimar repair 
» , dismant 

Genuiailx aueakine Ammen of cae +e doa must not be disman 

rts before repair is preferabl But when serious objec- led ’’—=said the owners. 

ns t lismantling ari Barimar experts are ready, at 
hort 1 to go to any part of the British Isles. A "phone call is all 

l at if 


ILL | REOEED PARTS which are 
Please remove all fittinas 


ustomer. 
li spatch, 


transpo wrtable 


'ARRIAGE PAID or delivered 


made to contrary), and post letter adi 


must be 
prior arrangements 


sent ¢ 
(unless 


Barimar House, 22-24 Peterborough Road, FULHAM, L' ONDON, S-W4 | 





» 
BARIMA Tele phones : RENown 2147-: 2148. ht 2148. 
~™ Telegrams: “ Bariquamar, Walgree’ mdon.” 
BIRMINGHAM, 12: 116-117, Charles Henry Street NEWCASTLE UPON TYNE, 1: 64-66, The 
Tele phone Midland 2696 Telephone: 21055 


MANCHESTER, 13: 67 
Teleph 


Brunswick Street, Ardwick 
irdwick 2738 


WORLD'S SCIENTIFIC 


GLASGOW, C.2 
Telephone : 


ENGINEERS 


134, West George Lane 


Central 4709. 








WELDING 
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ARMSTRONG STEVENS 


AND SON LIMITED 
WILLENHALL STAFFORDSHIRE 
































DISTINCTIVE 
FEATURES 


SERKOOL 


RADIATORS 
VIBRATION PROOF 
Belt Adjusting Device can be oper- 
ated without stopping the engine. 
Felt Lining attached to the Cowl 
ensures proper Fan Suction and 
eliminates metallic vibration and 
noise. 
Cooling Element removed by re- 
leasing two bolts. 
Write for full par- 
ticulars and des- 
criptive leaflet. 


H. 0. SERCK LP 


Sunlight Po 
Street, Oxford 








THE WELLMAN BIBBY CO. LTD. 





AS. ene 15 
'S. PARNELL HOUSE, WILTON ROAD, LONDON S.W.! ai ona it's —_ Telegraphic Address : 

















‘UNIVERSAL — ieee 
WHEEL BLAST 
ROOM PLANT 


14°0" x 10'0” x 8’6" 










comprising 
TWO SHOT 


THROWING 
WHEELS WITH 
PRESSURE NOZZLE 
FOR SPECIAL WORK 


Made tor 
- essrs. HEENAN AND FROUDE, 
-TD. OF WORCESTER, this plant 
‘signed to accommodate all types ST. GEORGES ENGINEERS niet 
niscellaneous castings, welded ORDSALL LANE, MANCHESTER 5 ; 
ated work, and large steel tanks. Telephone : TRAfford Park 1207 (4 lines). Telegrams : ** Georgic 







POWER DRIVEN REMOVABLE STILLAGE 


IN FLOOR 

















ON TURNTABLE 















FOR SMALL WORK 





0 






** Manchester 5 


& , 











co MPRESSORS 
INDUSTRIAL GASES 





* 
© Moderate speed compressors care- 
fully designed for reliability, are available 
4 in both vertical and horizontal form from 
small units up to units of over 5000 h.p. 
* and very high pressures. 
Ilustrated is a vertical twin crank 
° three stage compressor with a capacity 
of 6000 cubic metres per hour at 290 
e r.p.m. and a delivery pressure of 20 
atmospheres. 
° 


Lloyd 2 ROSS tia 


58, Victoria Street, S.W.]. Telephone: Vic 4873 


Maschinenfabrik sslingen Germany 
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Bicable Ropeway carrying 250 tons per ho 
at the Westport-Stockton Coal Mines, 
New Zealand. Is a Bicable Ropeway the a 


to your transportation problem ? 


BRITISH ROPEWAY ENGINEERING CO. LTD.. 


PLANTATION HOUSE, 
MINCING LANE, LONDON, E.C.3. 






Tel: MINcing Lane 7901 
"Grams; Borhauling, Fen, London 
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ana Serville 
Made in a wide range of models air or water cooled 
to suit all industrial requirements. Write for full 


MODEL EH 220. 











technical representative 


to call. 


COMPRESSED 
AIR 
ENGINEERS 





B.E.N. PATENTS LTD. 


(Division of Broom & Wade Lté.) 
UcKs 


P.O. Box No.10, Deptt. HIGH WY COMBE,B CP. 
eel 





RING 
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are our business 





othing but bolts and nuts — and we’ve been 
N minding our own business quite well for a 
long time now. Time enough to build upa good 
range in Black, Bright, Brass and High Tensile, 
a range covering most people’s requirements... 


Tensile Bolts 


shall be pleased to send details. 





Our rapidly growing range of High 
“R”’ Quality (45/55 
tons) is worth knowing about. We 








probably yours, too. 

There’s also the service aspect of Lanarkshire 
which has grown up over the years. We keep a 
watchful eye on standards of finish and accuracy 
and, recognising the part we play in many an 
important production programme, we do our 
best to keep delivery dates. 


This is our monthly 
Stock List, sent free to 
buyers to keep them 
up-to-date with the 
stock position. Send us 
your name and address 
for our mailing list 


s see us about NUTS, too! 


the LANARKSHIRE 


BOLT - & RIVET COMPANY LIMITED 





Black, bright, non-ferrous bolts and nuts and high-tensile bolts, too, by: 


Burnbank > Lanarkshire 


Hamilton 





Wi 


i 


i 





is its heart’s blood. 


+369 





Scotland 





The crank shaft is the heart of the engine and the lubricating oil 







e Stream-Line filters enable first grade lubricating oil to be kept always 
Perfectly clean and used over and over again, increasing running 

~~ efficiency and effecting a big saving in overhauls and 

f ll maintenance. 

r tu nc | 

) Over 50,000 users are proving the value of 

r our sabe e filters in the economical operation 
of i.c. engines. 

tative 


STREAM-LINE FILTERS 





Mate oil lubricate longer 





le Ltd.) | 
: | 

$ 8 — 
£,BUCK STREAM-Lin: 'CTERS LTD, INGATE PLACE, LONDON, SW8. TE EPHONE: MACAULAY 1011 | 
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PHOTO-ELECTRIC 
PYROSTAT 


and 
resistance 


dd -cur 
for eddy avec 


rent 


heating 





The problems of incorrect 
heating brought about by variations in electrical current, 
differences in the size of work-pieces, bad contact 
resistance, etc. are entirely eliminated. The Radiovisor 
Pyrostat Control is operated only by the light radiations 
from the heated body and is unaffected by intense heat. 
Once the Pyrostat is set the heating current is switched 


off immediately the pre-set desired temperature is 





reached —and will maintain an ‘on-off’ operation 


indefinitely without further attention. 


»s the 

iver house® . 
ce . 
ch etern 


This simple Re 


tric cell whi 


without 
the heated 
1 


an) 


photo-ele 


ally watches 


. operate! 
-piece 
work p 


m. 
and operat\ 





Other Radiovisor Photo-electric 
and Electronic controls include : 


Flamestat Flame Failure Control 
Smoke Alarm and Recorder 
Invisible Ray Burglar Alarm 
Hopper & Bunker Level Control 
Photo-Electric Safety Guard 
Automatic Radiation Pyrostat 


Smoke Detector Fire Alarm 
Counting & Batching Unit 
Turbidity Equipment 

Print Registration 

Factory Lighting Control 
Automatic Door Opening 


RADIOVISOR PARENT LTD. 


| STANHOPE STREET, LONDON, N.W.1I. Tel: *EUSton 5905 


The futst name tn Phwto-Eleclteie Conttala 
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back to 

















nature 


Heather Multi-Brush Air 


Filters go ‘back to nature’ 


and adopt her principle of 






trapping dust and 





impurities in the air by 
means of a fine screen of 
intermingling hair. An important 


feature of Heather Filters js 











their simplicity and efficiency 


in Maintenance—no messy 





British ‘ Rema’ Closed Circuit Grinding Plants, com- 
- prising ball mills in circuit with unit air separators, 
together with crushing, handling, storage, weighing 
and mixing equipment. In addition to many standard 
duties, such plants have been supplied for dealing with 
materials liable to fire or explode. Designs permit the 
uses of inert gases, also other protective measures. 


CRUSHING GRINDING AIR SEPARATING 
DRYING COOLING AND MIXING PLANTS 
PNEUMATIC AND MECHANICAL HAND- 
LING EQUIPMENT PULVERISED FUEL 
INSTALLATIONS 


fluids to use and no re 









placements necessary. If 





4 


you would like to 


| PS 
discuss your air 


, | 
YY j 
oy 4 x filtration problems 
os please do not hesitate 


WY 


Xt, 


KY ae with us. 
~~ 


/ to get in touch 
( > eet i 





PROPRIETORS: EDGAR ALLEN & CO. 





BRITISH ‘REMA’ MANUFACTURING CO. LTD. 


IMPERIAL STEEL WORKS - SHEFFIELD 9 


LIMITED 












establishing 
new standards 
in marine 


engineering 


diaphragm engine 


Crank Case Isolation against corrosion. 
Lower Piston Oil or Water Cooled as desired. 


WILLIAM DOXFORD & SONS, LTD., SHIPBUILDERS & ENGINEERS, SUNDERLAND 


ap, 


, 











a 


28 ST. JAMES’S PLACE, LONDON, S.W.1. HYDE PARK 758 


BR. 22 


DOXFORD __DIAPHRAGi 
ENGINE ON TEST. 


The photograph was takes 
whilst the engine was ru 
ning at 103 r.p.m. am 
developing 7750 b.hp. 


The unique reputation for long service and reliability attached 
to Doxford Oil Engines is now enhanced by improvements of —n . 
considerable importance. ies 5 














The main feature of the Doxford Diaphragm Engine is the 
diaphragm and gland which completely isolates the crank =4} 
chamber from any possibility of corrosion from carbonised oil 
coming from the cylinder. With cooling of the lower piston ° 
by oil or water, the Doxford Engine leaves nothing to chance in 
marine engineering. Existing Doxford engines can be adapted i 
to the Diaphragm System at moderate cost. O i 
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INDUSTRIAL 
HEATERS 


STANDARD MODELS ARE AVAILABLE FOR COKE BURNING. 


ATTACHMENTS CONVERT STANDARD MODELS INTO GAS 
OR OIL BURNING UNITS. 


AIR FLOW ATTACHMENT ENABLES UNIT TO BE OUTSIDE 
THE PREMISES. 


BY FAR THE MOST INEXPENSIVE AND SATISFACTORY 
HEATING METHOD FOR :— 





air by 
Treen of 
portant 
ters is 
iency 
messy 
O Te- 
If 
to 


Less initial cost 
Less running cost 
Less fuel wastage 


SEND TODAY FOR PUBLICATION 783/1 
TELEPHONE : SMETHWICK 1181- 


air 


Lesitate 





ouch 





nk TANGYES LIMITED 

G SMETHWICK - BIRMINGHAM 
70” E28 RADIAL DRILLING » | 

ey MACHINE 







yh was taker 
zine was rile 

r.p.m, on 
10 b.h.p. 





Capacity 34” from the 
Solid 


Other Models 
from 2’ 6’ 


Hat or Pump Leathers 


Hydraulic 


HUDLEY 




















—/ *. 


leathers 


With 100 years of ex- 
perience behind them, 
Hillman Leathers and 
Rubbers are well known 
for their efficient 
service and extra long 


KITCHEN & WADE LT® MAKERS HALIFAX ENGLAND life. Cup or Bucket Leathers 


KITCHEN & WADE Ltd | 
HALIFAX, ENGLAND J&AHILLMAN IT? uptey. worcs. 


M-W, 52 




















ean: _ilie. 


























IR COMPRESSORS 
for DIESEL SHIPS 





This shows our latest 3-stage Vertical Enclosed 
Marine Type Diesel Auxiliary Compressor, with 
Forced Lubrication, direct coupled to an Electric 
Motor. Machines may also be arranged for Steam 
Driving, and have either one or two cranks, 
depending on the output. 


For fall particulars, write te Dept. B. 


REAVELL & CO., LTD., 
Telegeams : REAVELL, IPSWICH. IPSWICH 


Tebeghoue : Nos.: 2124 & 2125. 


















January 20, 1956 ENGIN): ERING 


‘\\9) FOR 


n 
a 


aa g HUE JBBARD | 
a Res aneheaenmein 


TELEGRAPHIC ADDR TELEPHONE 
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BRITISH ERMETO CORPORATION 





Y — = _ ERMETO Valves | 


are unequalled for ease of application and pressure 
tightness. 


of Supply, Lloyds and the Board of Trade. 


Catalogue and price list gladly sent on request. 





» MAIDENHEAD, 




















































































and Couplings 


Approved by the Admiralty, Ministry 


ap 22714 


BERKS. Telephone: MAIDENH!E 











AN ADDITIONAL SERVICE 
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To make stock chain drives even 
more easily available to the 

user, we now offer a range of 
stock pinions bored and keywayed 
(B.S. taper keyways), providing a 
range of alternative bore sizes. 


GARTH ROAD, MORDEN, SURREY. 








GAS 


The ideai Gas Controller 
available in many ranges 


; Developed in conjunction 
with the North Thames Gas 
Board. Special Gas Council 
Test Report availabie on 
y request 


Send for free iliustroted 
catalogue of full range 


i 


THERMOSTAT 


4 
' 
i 






the best instrument for the job... 








Your two yeor 
guarantee of 
faultless work- 
manship and 
material. 


THE ACCURATE RECORDING INSTRUMENT CO., 


PHONE: DERWENT 221 1-2-3 














and keywayed | 












shaft sizes 














CHAIN ALTERNATIVE ; 
PITC NUMBER | STOCK BORE |B.S. TAPER 
TCH OF TEETH SIZES KEYWAY 
in. in. 
7 625 “1875 
“375 19 ¢ 
No, 110 038) at 75 1875 
25 re) 250 
19 ‘75 1875 
21 0 250 
46) 23 1-125 “3125 
25 1-25 “3125 
. 19 10 250 
‘2 21 1-25 “3125 
19 066) 23 Vs 375 
25 1-625 “4375 


STOCK PINIONS — FROM SHELF TO SHAFT! 





Write for Leaflet Ref. 216/195 


RENOLD CHAINS LIMITED MANCHESTER 





RENOLD “tain pinions 


ready bored 
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GRAFTON 


CRANES 


GRAFTON CRANES LTD. 
VULCAN WORKS 
BEDFORD 









Established 1880 


\ Telephone: Telegrams: 
; 2490 GRAFTON, BEDFORD 


130 
INSPECTORS 
see to that / 


WORKING UNDER IDEAL CONDITIONS 
OUR INSPECTION STAFF CHECK EVERY 
FEATURE OF EACH DORMER DRILL. 
THIS STAFF ENSURE 

THERE NEED BE NO LIMIT TO 
YOUR CONFIDENCE IN... 


DORMER 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


mee FE EN 
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THE 
Glasgow Herald 
Annual Trade Review 





NOW ON SALE 





surveys the 1955 industrial scene in Scotland and 


comments on current trends in industry. 


There are exclusive features on shipbuilding and 
marine engineering with a special section of ship- 
building statistics. Economic trends are surveyed in 
detail by leading industrialists and experts on “ The 


Glasgow Herald ”’ staff. 


on . (Postage Home 1/0} 
168 pages Price 1/- Postage Abroad 74.) 


From all newsagents and booksellers or from the Publishers, 
65 Buchanan Street, Glasgow, C.\. 

















ENGINE! NG January 20, 1956 


i? gee, | for greater 


sbebeby 














WOLF 3’ PRECISION 
LATHE GRINDER— 
A‘MUST’ FOR EVERY WORKS! . ee | 


y ee eee *4-h.p. 
Every works and every machine room has a Dia. of external Grinding Wheel af 
certain amount of spare lathe capacity. The Wolf »» v» internal Grinding Wheel |” & }” 
rn e inde i Spindle Speed 
GL3 Precision Lathe Grinder can turn this 2 
; : ; External Grinding ... 8,000 r.p.m. 
liability into a highly profitable asset. It can be PING t 
fitted instantly to any normal 6” or 8” lathe for internal Grinding 20, ws gs 


: Watts input on full load ... ... 495 
precision grinding both externally and internally Net Weight 


—to closest limits—thus doing work “inside” 
which is frequently sent out to grinding specialists. 
Apart from a limitless variety of production 


sharpening milling cutters, reamers, etc. Send 


for full details of this and other Wolf tools—today ! ELECTRIC TOOLS 


Enquiries to the manufacturers : 





WOLF ELECTRIC TOOLS LTD: PIONEER WORKS: HANGER LANE - 


LONDON - W. 


| Export Department ; 
K n A A Ww poe 


Tel: PERIVALE 563 4 Branches BIRMING 





Now all under one root 
NATIONAL PLASTICS CONSOLIDATION COMPLETE 





















In order to increase still further the efficiency and productive capacity of our plant, we have now 
completed the consolidation of all our plastics interests under one roof at Walthamstow. 

The reorganisation of the different sections of our business into Divisions, the purchase and 
installation of more plant and the provision of more factory space have had the desired effect. 

A plant which for many years has been one of the largest in Europe devoted exclusively to plastics 
Production is now larger still. Manufacturers needing large quantities of finished plastics goods are 
invited to visit Avenue Works to inspect the plant and its ancillary services. They cannot fail to be 


impressed by an organisation which, to take only one 





“xamp'c of current orders, supplies mouldings for two 
of G Britain’s most popular motor cars with 
unfa egularity. A plant in fact which can supply 
Plast ouldings on a scale to satisfy the largest 
ind, “nterprises. 

NATIO 


PLASTICS (SALES) LTD. Sales Organisation for BRITISH MOULDED PLASTICS LTD. 
Avenue Works, Walthamstow Avenue, London, E.4. LARkswood 2323 








They call it the Indes- 
tructible Pulley. Its 
unique construction 
with pressed steel plates 
brazed to a central bore 
gives lightness in weight 
with great a and 
maximum ing power. 
Rokvee Pulleys are 
4 : THE big development 
in high speed power transmission. 
Sizes 2 ins. to 12 ins. diameter. 


ONE TO FOUR GROOVES. 
With FINISHED MACHINED 


BORE AND KEYWAY ready to 
take the shaft 


(Also supplied UNBORED). 


okvee 


grinding operations the applications include— Sue Me 
trueing lathe centres and chuck jaws, grinding edeoltiuchible 
hardened bushes, plug gauges, blanking dies, 


RUBERY OWEN KEPSTON LTD. 


Pensnett Trading Estate, Brierley Hill, S. Staffs. Telephone : {Kingswinford 293 


Kent House, Market Place, Oxford Circus, London, W.1. 
| Member of the Owen Organisation. 


NP33 











NATIONAL PLASTICS 
MAKE... 


Compression 
Mouldings 


Injection 
Mouldings 


Extrusions 


Reinforced 
Mouldings 


Bituminous & 
Hard Rubber 
Mouldings 


... from all available 
plastics materials. 





» 


































STEEL CONSTRUCHION COM Li: 


i) 


4 


PLATED TUBE WORK 


Telegrams: “ DEVISERS, WISHAW ” Telephone: WISHAW 289 & 290 
¢ Contractors to the Admiralty, War Office, Air Ministry and H.M. office of Works 








I 37 roller levellers 
to 70 customers 


Over 137 roller levellers of 
varying size and capacity have 
been supplied by The Head 


Wrightson Machine Company Ltd., 





to 70 customers at home and 


24" x 24° x 102 . 
Sten Retin tt tale Rely dine abroad. The levellers illustrated are 
hefore pressing 











indicative of our range. _ 
Heavy Plate get 
handle plates up 1 

thick by 10’ 0 wide. 


IF YOU HAVE A LEVELLING PROBLEM CONSULT : 


™ HEAD WRIGHTSON MACHINE C'I' 


COMMERCIAL STREET, MIDDLESBROUGH 





14° x 1}” x 36 


Leveller for Fail and Light Gauge 
Aluminium Strip and Sheet. 
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STANDARD UNIT 


(Fixed or variable delivery) 





have it 

















al/ ways 





SPECIAL UNIT 


| 
| 
| 
| 
(Fixed or variable delivery) | 








n machine tools, textile machinery, drilling equipment, 
‘ting gear in mechanical handling. Hydraulic equipment 
) supplied to aircraft industry.) Hydraulic pressure In 


Metering and mixing equipment. Pressure lubrication. 


G equipment. 


etails to:— 


homas Savery Pumps 


RACEBRIDGE sy. BIRMINGHAM, 6. 


Tel: Aston Cross 1316-7 
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_ Known as the type APA this series represents the peak of 


achievement in design, performance and price for propeller 
fans working under free air conditions or against moderate 


| resistances. 





| 


Special features of this fan, which is currently produced in 
18 in. to 48 in. sizes, include 


HIGH VOLUMETRIC CAPACITY 
NON-OVERLOADING CHARACTERISTICS 
HIGH OPERATIONAL EFFICIENCY 

QUIET RUNNING - STRENGTH & RIGIDITY 
ONLY THREE BLADES 


These fans are included in our large range of stock machines 
which are always available. 


Write now for the newly published BOOKLET No. 32/2 
giving full details of the APA range. 


KEITH BLACKMAN LTD 
Mill Mead Road - London N17 


TP 7949/6483 


_illi. 
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Pressure brought 
to bear 





To make almost anything, if it is made from sheet 
metal or metal billets (hot or cold) or powdered metal, the simplest 
and most efficient method is to produce it with a Power Press; if the 
Press is fitted with automatic feeds for handling the material the 
production will be enormous. From experience we know that every 
Pressing problem needs special modifications according to specific 
requirements. However, we invite you to send for our set of catalogues 
which are completely descriptive and which illustrate both our range 
and our capacity. From them you may find the type of machine from 


which your own might be developed. 








TAYLOR & GHALLEN 


LTD 


RMIiNGHAM 19 
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LL OVER THE COUNTRY our contracting staffs, working from 
8 major depots in the main centres, are at work. A power 
station on the North East Coast ...a cold store in Glasgow... 
a chemical works in South Wales . . . an industrial boiler in- 
stallation in the Midlands . . . these are typical contracts. The 
men on the job are employing first rate materials — Newalls 
insulation specialities, which are manufactured to cover all 
temperature ranges from minus 300°F up to over 2,000°F. But 
they bring more than such materials to the job. Newalls make 
a point of studying the factors affecting the application of their 
materials, so that performance of the insulation has already been 
pre-determined before the contract has been started. This, 
coupled with a background of thousands of completed contracts 
using all types of insulation, adds up to an experience which 
supplements and transcends designs and specifications. 
Good thermal insulation is an investment — that’s why s0 
many organisations, large and small, turn to Newalls for tech- 
nical advice and consultation. - 


Where there’s a problem of HEAT INSULATIO 


there’s a job for 





Co. DURHAM 


NEWALLS INSULATION CO. LTD. Head Office: WASHINGTO 

A member of the TURNER & NEWALL ORGANISATIO 
Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCA 
BIRMINGHAM, BOLTAST, BRIST™” * CARDIFF. 
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| EDIBLE 
| OIL REFINING 
PLANT 





SAMUEL TALBOT 


(ENGINEERS) LIMITED 


FOURTH AVENUE. TEAM VALLEY TRADING ESTATE 
GATESHEAD CO. DURHAM 
Phone: Low Fell 76091 2 
GREAT NORTH ROAD 


BIRTLEY CO. DURHAM 
Phone: Birtley 76 


—_| ROSE, DOWNS & THOMPSON LTD 
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SOLVENT 
EXTRACTION 








OLD FOUNDRY HULL 


MEMBER OF THE POWER-GAS GROUP 


ENGLAND 











,3sts + 


FABRICATION OF INDUSTRIAL PLANT 
IN MILD STEEL, STAINLESS, MONEL, 
INCONEL, NICKEL, AND CORRONEL B. 


We can handle capacities up to 20 tons 
PLATE BENDING & ROLLING — 8ft. Lin. thick 


c : 


RR? ee india es 


¥ 
‘ ‘ ; 
¥ « ==" ; i 
=e 1 ‘ 
“ahi \ J } 
be / . ae 
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Mild Steel Condenser Shell — 6’ 9” inside 
diameter at ends x 15’ 6” long, rectangular 
inlet, 4 supports built up from M.S. plate. 


W ELDIN G IS OUR ae 


eo 





ESTABLISHED 856 


ROTHERHAM 
Telephone: 4201-6 (6 lines) 






















; Te ree 5) 
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ENERGOL 


LUBRICANTS 


Distributors 


THE POWER PETROLEUM CO.LTD. 

















Ti ena enlist nm — 


Idler rollers on pressed steel 
idler-board, made for belts 
up to 60 inches wide. 


Because M&C idlers run so very easily, the belts they carry take less power 


to drive, belt life is increased and conveying costs are reduced. 
Double-labyrinth grease seals keep the ball bearings safe from grit 
and in perfect condition, in some cases for twenty years. 


MAVOR & COULSON LTD 


o 


Bridgeton, Glasgow, S.E. - Olive Grove Road, Sheffield 2 - 36 Victoria Street, London, $.W.| 
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Five-pulley idlers carrying 
a 36-inch conveyor belt. 
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carrying 
or belt 


The New “Six-Eight’’ Road-Marshalli 


i : Road- Marshall Tandems 

oe ; ' are available in three size 
: The ROAD-MARSHALL Series “SIX-EIGHT” is a new medium 35-50 cwt. 7 
weight Roller which has been produced in response to repeated enquiries ewe 


from our customers. We know that many users of the heavier 
ROAD-MARSHALL Diesel Rollers wished to have a medium weight 


Marshall roller as well, but up to now this has not been available. 


6-8 tons and 7-9 tons 





Road- Marshall Three-wheel 
as ; wr from 6 tons 
here are two sizes giving weights 6-9 tons and 7-10 tons. The usual wide 


range of extra equipment can be fitted to suit Customers’ specifications. 





to 15 tons 





r literature to 


ae g GAINSBOROUGH, LINCS 
nee h a ; i Ss Oo n SS & C Oo @ Lt ad » lelephone: Gainsborough 2301 















ET ED = ap 
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oe My Board are most impressed by the way you 
















completed the existing factory within the stated time and I would add 
that we are highly delighted with the finished building. 


Current 


It is very refreshing these days to get what you want, when you want it. 


without having to pay for a considerable amount of extras when you 
7 h have got it. Your ability to execute this work so efficiently has helped us 
eec “4 m very considerably in meeting our own production commitments. 


To meet additional requirements, I would 


Ss 





appreciate it if you would quote me by return for extending the building 


Ach ieve WT ES by a further 20,000 sq. tt. IF 


The extracts quoted are from a letter written by E. Loades, Esq., Managing Director of The 


ibbey Panel & Sheet Metal Co, Ltd., Coventry and Bedworth 










Concurrently Beecham Buildings have erected the 






. . completed to schedule this largest prefabricated industrial building in this country ; a 200,000 sq. ft. 


factory illustrates another ; ; es 
factory in the Midlands. Their new ways of building allow Beecham 
successful Beecham contract, 


; ’ to keep the pace on all their numerous contracts. For technical 
undertaken during a period of 
maximum production and against efficiency and well studied economy in Industrial Building you are advised 


adverse weather conditions. to consult Beecham Buildings Limited. 


| 


Lo an 
ae ts 


: 














s 


Beecha 
Buildi 


BEECHAM BUILDINGS 


DEPARTMENT GC 


LIMITED 





‘4 


SHIPSTON-ON-STOUR, WARWICKSHIRE, Telephone: Shipston-on-Stour 315, 316 & 3287 


Why not consult us on your industrial building programme? We shall be pleased to advise you. 
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Z Roll Grinding Machines 12 inches to 
Z 72 inches diameter. 
tility, \ 
} That is the record of this Naxos-Union Roll Grinder installed 
Plain, production, and universal : : ‘ ee 
Grinding Machines. } in the strip and sheet mill of one of Britain’s largest pro- 
| ducers, the equivalent of forty years continuous use, with : 
only one interruption for a major part replacement. 
l Its standards of accuracy and finish are still unsurpassed by 
even its most modern counterpart; while for speed of 
| operation and convenience it has no equal. 
| Although the operating company has a world-wide reputa- 
: : : ] 
iat saiiiaiilia. init iis | tion for the quality of its products, and operates a ruthless 
journal, Plunge Grinding Machines. | _re-equipment policy, this machine still remains as evidence 
| of the inherent quality and fitness for purpose of Naxos-Union 
y Roll Grinding Machines. 
l 
i 
~4 THE SECRET 3 
Unique spindle construction ensuring that the wheel spindle ' 
runs on its theoretical centre regardless of side loading, is one 
Surface Grinding Machines. — s 
(Circular table). of the main reasons explaining Naxos-Union accuracy. Add to % 
Also this, precision micro-feed to the wheel head, and split-tenths 
jae accuracy follows. Mirror-finish too, of course, to 0.5 micro 
Plano-t ingl Iti-head j j j 
+n; Wi _illlnamaay -inches if you want it. 


WIECKMAN®” LIMITED 


FACTORED MACHINE TOOL DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 
Telephone: Coventry 40351 





385 Fes 
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HIGGS(@) MOTORS 


MANAGING DIRECTOR DAVID C.Y. HIGGS, AMLEE. LTD. 





MARK 
BIRMINGHAM 6 ENGLAND 





Standardised Motors to B.S. 2083/1954 
Large stocks available for immediate 


delivery. 


GUARANTEED for EVER 


Setrtiaswe * Bris et Gereaergey « Dundee - Glasgow - Haff *- Leeds * Liverpés?! 


Condon * Manchester * Newcastle ° Peterborough : Sheffield - Wolverh mptoe 
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INDUSTRIAL BOILERS 


From the New Source 

































gl 





— 
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At Whitecrook Works, Clydebank, we build Industrial Boilers 
ranging in capacity from 14,000 Ib./hr. to 150,000 Ib./hr. Com- 
plete ranges of Mechanical Stoker or pulverised fuel firing 
equipment and all auxiliaries such as Economisers, Airheaters 
and Mechanical Draught Plants are supplied to suit individual 
requirements. 

Typical of Industrial Boilers in this range is the installation 
now being built for the new generating station at Tzaneen Village 
in South Africa. With a capacity of 14,000 lb./hr. and complete 
with Mechanical Stoker, Economisers, Superheaters and Mech- 
anical Draught Equipment. 


CLYDEBANK GLASGOW 








+ 
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Infinitely 
Variable 


Gears 





Available from '/2 to 300 H.P.... with constant horse power! 





OUTSTANDING FEATURES OF BEIER GEARS. 


© Compact. The Gearbox is a new conception based on proven 


principles, resulting in a remarkably compact and reliable unit. 





Co-Axial. Simplifies transmission, and adds to compactness of 
installation. 


© Mechanical Efficiency. Very high at all speeds. 











MA6Sdriving roll lathe. ° e . ° 

© Numerous Transmission Points contribute to th 
— a development of tremendous power. 

® Oil Film. Design based on unique principle of torque trans 


mission through the drag force in a thin film of oil between the 
driving and driven members, avoiding metal to metal contact. 


BEATEN Vaniacic (GHEVAWRS 


Write for technical leaflet to: ARMSTRONG WHITWORTH (Metal Industries) LTD. 


CLOSE, WORKS. GATESHEAD 8 CO. DURHAM @ IN ASSOCIATION WITH JARROW METAL INDUSTRIES LTD., WESTERN ROAD, JARROW- 


AS 3 with built-in 
reduction§§ driving 
milling machine 
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For the first time in high Manganese Steel, the new 109 Ib 
per yard F.B. rails have been rolled by Workington Iron & 
Steel Company and built by Edgar Allen & Co. Ltd., Track work 
Department, Sheffield, into the double junction illustrated. 
This has been supplied to the Southern Region, British 


Railways, for a location subject to very heavy traffic. 


COMPANIES LT? 
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large 
and 


complex 


g® : 


Our business is solving casting problems. This engine 
crankcase casting, for example, that we are supplying 
for the Napier Nomad presented several ; it is 
four feet high and of quite intricate design. Neverthe- 


less, those castings at the other end of the scale, the 





nail 
and simple 


small and simple, receive at our hands the same care 
and attention. That being so, as numerous manu- 
facturers have found, you cannot do better than to 


entrust casting operations to us. 















& CO (CHARLTON) LT aetuseceinanteeg ene it 
MANCHESTER 
53 Exchange Floor, Royal Exchange 


Phone : Deansgate 7938 





LONDON 
CHARLTON, LONDON, S.E.7. 
Ifo SS “rh ©) yf 1B} | Phone : Greenwich 3277 
D 











SAND, DIE AND PRECISION CASTINGS IN ALUMINIUM, MAGNESIUM AND BRONZE 
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‘Bie re Sy ”< Meet Perishin’ Fred ! 


ae Very fond of a grouse is Fred. Doesn't have to look far 





Beis =: either. ‘ Like the perishin’ North Pole in this perishin’ 
. factory’, growls Fred. But at least he stays on the job : 


half the girls are away with the sniffles. 


Now meet Bert — of the boiler’ouse 


‘It’s no good them coming grousing to me,’ 





glowers Bert, ‘ radiators are full on (or nearly), 
and the Guvnor’s always bitin’ my ’ead off 


about the fuel bills.’ 
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You know the answer to all their troubles as well as 
we do. Inter-line that corrugated roof with 
inexpensive, easily-applied, everlasting Fibreglass 
heat insulation. Then Fred will stop perishin’, 

Bert will stop beefing and the ‘Guvnor’ will stop 
biting. What’s more, the installation of Fibreglass 


will pay for itself in less than three years ! 





> LIMITED, RAVENHEAD., ST. HELENS. LANCS. (ST. HELENS 4224). FACTORIES AT ST. HELENS, LANCS. AND POSSILPARK GLASGOW 
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for 

Drop Forgings 
in large 
or small 


quantities 
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DANIEL DONCASTER 





& SONS LIMITED 
FORGINGS - DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 


> SHEFFIELD 
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Model BZS 


r rough and finish-boring of 
nders with rotating boring 
and stationary workpiece. 
gle-purpose machines for 

‘ernal machining only. 
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a 
VERTICAL CYLINDER BORING MILLS 
efficient 
economical 
accurate 
space-saving 
Model KZ 
for rough and finish-boring of 
cylinders, with fixed boring bar 
and rotating cylinder, and for the 
machining of the outside of the 
cylinders by means of the side head. 
Also suitable for normal 
turning work. 
6177 
G 
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This cable carries | 


BICC Combined Camera Cable and Lifting Rope for under- 
water use. 


weight 


* It > 
cewt. shock drop of 20ft. 


withstood a 2} 


out of water; towed the 
This special multicore TV camera cable is also used as a rope. It contains 


camera at speeds up to 
“ar . ° . - ; 
‘peep al! the necessary electrical circuits and supports the full weight of the 12 knots; raised and 
+t, OR underwater T V Camera by means of an overall hemp loom braid. — It was lowered the camera at 
designed and manufactured by BICC to meet the requirements of Messrs. d 250ft. per minute over 
— 


aap ; | 
beetle Pye Ltd. 


During recent trials the camera was repeatedly lowered and operated 
by this cable. 


narrow diameter pulleys 
and capstan. 


Depths of 83 fathoms were reached and Clear pictures Subsequent examination 


4 Oe obtained. Throughout the trials the cable was subjected to many severe proved the cable and 
& tests. & ALL CIRCUITS REMAINED INTACT. coupling to be completely 
- x or = “oo : r 
BICC ARE ALWAYS PREPARED TO DESIGN AND MANUFAC- aw, passe m4 
Wi: U slaorrric 
TURE CABLES TO MEET SPECIAL REQUIREMENTS. Cone ae nee 


intact. 


Bex 
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sSOLDERLESS CONNECTIONS 


Faster and better by 


[ Plessey 


LIGHT = HEAVY DUTY 
CRIMPING EQUIPMENT 


No other elec ig-to-lead connection is so quickly 
xccomplishe g lasting, so thoroughly reliable 
ie by a Plessey crimping tool. 
nping tools range froma 

duty type, through to a heavy 








is that whic! 
These precis 
ind-operal 


y hydrau perated unit. 
Originally p { and developed for the aircraft 
ustry to 0 ie the disadvantages of corrosion, 
tallisat ther accelerated deterioration factors 
y meth ying heat and flux—this solderless 
yz ichieves a Wiring connection 
s both mechanically and electrically superior 
ya tracuior the cost. 








For its success, any crimping 
process relies wholly upon 
the accuracy of the equipment 
used. Consistent with such 
standards these advanced 
tools are produced to 

fine engineering limits 
from the finest materials. 

















| Plessey publication 753/1 contains extensive details of these tools and their application. A copy will be sent to manufacturers free, on request. 


THE PLESSEY COMPANY LIMITED 








2000 kVA. 

33 kV/11910-3420 volts 

3 phase transformers 
at the Oakdale 

Di-‘ribution Station of 


. 


TELEGRAMS 
ELECTRIC 
WOLVERHAMPTON 


















ESTABLISHED 


=| enn {lou ee), Cae ieleugle], Bee) is -0. Bae ae Dd 
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BUSHBURY ENGINEERING 


WOLVERHAMPTON 
ENGLAND 


WOLVERHAMPTON 


Burers of Rotating § Electrical Transformers, 
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FOR AGRICULTURAL MACHINERY 


The great increase in the mechanisation of manu- 
facture of agricultural machinery has demanded high 
~ fe =) speed production of forgiig components, and 
; A JS MASSEY Forging and Drop Forg- 
ing Plant is used extensively in this 
IT _——-, field of engineering industry. The 
sy, +5 =a a el photograph shows a Massey Friction 
Drop Hammer installed at 
Garringtons Ltd., Darlaston, and is 
one of many used for forging parts 
for the famous Ferguson Tractor. 





i Re Ga ee Sat Re Stee Oh es i : =o 





Full details of Massey Forging 
and Drop Forging Plant will be for- 
warded upon request. 
Massey designs include : 
Steam and Compressed Air Hammers, Pneumatic Power Hammers, Spring Power 
Hammers, Friction Drop Hammers, Double-acting Steam and Compressed Air Drop 
Hammers, Forging Presses, Trimming Presses, Tyre Fixing Rolls. 


Photograph by courtesy of 


Meso Carringtons Lid, Bromsgrove BS. MASSEY I> OPENSHAW MANCHESTER ENGLAND 


MAKERS OF THE WORLD'S GREATEST RANGE OF On SCRE ae PLANT 
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: IF YOU USE THESE 9 =: 

= TEMPERATURES IN YOUR) = 

SE MANUFACTURING PROCESSES OR = 
= LABORATORIES, YOU SHOULD KNOW =f 
S MORE ABOUT CRUSILITE:. ‘ii 220 
x the new non-metallic heating element oe i 
=, for Electric Furnaces. wane, oe 
So MORGAN ; ¥ 


Suitable for heat treatment, 
tool hardening, 


rd CRUSIL 


and muffle furnaces. REGISTERED : 





yal Send for leaflet TD6 for full information 


yee THE MORGAN CRUCIBLE COMPANY LI IITED 


po BATTERSEA CHURCH ROAD, LONDON S.W.!! 
Peta ie Telephone: BATTERSEA 8822 Telegrams: CRUCIBLE, LONDON, TELE> 10 








ENGIN! ING January 20, 1956 


OIL-FIRED 


RING 







Peckett 


INDUSTRIAL LOCOMOTIVES 





\ 


Satoh eee 


4 
Be 


Oil-fired, Fireless, or for burning 
Solid Fuel 


Conversions to Oil Firing undertaken 


PECKETT & SONS LIMITED 
Atlas Locomotive Works: Bristol 5 
Telephone: Bristol 55346 - Telegrams “ Peckett” Bristol 


London Representatives: Ferguson & Palmer, 9 Victoria Street, Westminster, S.W.| 
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The illustration shows our 24 in. Double 
Head Bolt Screwing and Nut Tapping 
Machine which will cut either right or 
left hand threads (or both at the same 
time). It is fitted with our patent 
Tangential Die Heads, which open 
automatically when any predetermined 
length has been screwed, and with two 
Leading Screws extending the full 
length of the bed, which ensure absolute 
accuracy of pitch. 16 in. can be screwed 
at one setting. 


CATALOQUE FREE ON REQUEST 











JOSHUA HEAP & CO. LTD. asuton-uNnpvER-LYNE 
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QUALITY 


This letter was recently addressed by us fo users of steel castings. It fairly 
represents our views about the quality of steel castings and equally, 
it pinpoints the real interests of the user. 


Manifestly, it is not the price of a steel casting in the ‘as-cast’ condition 
that really matters, it is the final cost when the casting is machined 
and assembled that is the rea/ cost of a steel casting, and it is upon 
this latter cost that price comparisons should be made. 


As we said in our letter, we feel sure that users will agree that this is sound 
commonsense, and we welcome enquiries on these terms. We make 
carbon steel castings up to 2 tons in weight. 





Admiralty Contractors since 1808 
On Admiralty and Lioyds List 


frewijLenex Brown, Lenox & Company Limited 


Associated Company: Brown, Lenox & Co. (London) Ltd. Millwall, E.14 


PONTYPRIDD, GLAMORGAN 
Telephone : PONTYPRIDD 3031-2-3 
Telegrams : ‘LENOX’, PONTYPRIDD 


MAKERS OF STEEL CASTINGS, GENERAL ENGINEERS ANDO SPECIALISTS IN THE 
MAKING, REPAIRING ANDO TESTING OF CHAIN AND OTHER LIFTING GEAR 





Dear Sir, 


STEEL CASTINGS 





How can a steel founder best serve the interests 
of his customer? Our answer to this question is that, as 
steel founders, we should compete for our customers' good- 
will and orders primarily in terms of quality of product. 





Steel is poured into a mould at a temperature 
which is in the region oF 1650°C, a very high temperature; 
as it 'freezes' steel contracts in volume by just over 114. 
Need more be said to demonstrate what is involved in making 
a steel casting sound and dimensionally accurate except, 
of course, those of very simple shape end arrangement. 


The ‘price factor' as it applies to a steel 
casting is not a straightforward issue of how much you pay 
for a casting “as cast", but instead, how much does the 
casting finally cost when it is machined and assembled; it 
is that final cost we aim to reduce to a minimum, 





We feel sure that you will agree that this is good 
sound commonsense and we should like to have your enquiries 
on these terms. We specialise in carton steel castings up 
to 2 tons in weight. 


Yours faithfully, 
for BROWN, LENOX & CO. LTD. 


| Loy 
ee 

H. A. LENOX 

Director 














BROWN, LENOX & COMPANY LIMITED 


; }4 
Associated Pye Mie : Brown, Lenox & Co. (London) Ltd., ' ‘illwall E.! 


PONTYPRIDD GLAMORGAS 






























{NG January 20, 1956 “ 


WaAROonm tippler... 


It fairl 
equally, 


Ndition 
achined 
IS upon 


S$ sound 
le make 





handling incoming 
ore at the Seraphim 
project of the 
Appleby—Frodingham 
Steel Company 


FRASER € CHALMERS FRASER & CHALMERS ENGINEERING WORKS - ERITH - KENT 
THE GENERAL ELECTRIC CO LTD OF ENGLAND 
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This impressive fortress was built by Richard 
Coeur-de-Lion in 1196-7 for the defence of Normandy against 
the French. It presented an almost impregnable 
barrier to the enemy but its heavily laden defenders must 
have felt some discomfort when climbing the 
innumerable precipitous steps leading to its 


tamparts and towers. 


the keep of the 
Chateau Gaillard 


Comfortable and efficient 


circulation ts achieved tn building 


today using lifts and escalators by 


J&E Hall .... 


Lift, Escalator and Refrigerating Enginecrs 


DARTFORD KENT 
Telephone: Dartford 2456 


10 St, Swithin’s Lane, Londo», E.C4 


MANSsion House 9811 
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ELECTRONIC MOTOR CONTROL 


increased output 
means | improved product 
economy in operation 
































The “ EMOTROL ” electronic motor control system has been 
developed by BTH to meet modern industry’s needs for automatic 
regulation, and stepless control with accurate speed over a wide 
range. It can be easily arranged to give automatic control of 
torque, mechanical tension, linear or rotational position, or other 
electrical or mechanical quantities. Among its many applications 
are machine-tools, knitting machines, conveyors, printing-presses, 
fans, reeling and tensioning devices, etc. 
































BTH “EMOTROL'’ HAS THESE CLEAR ADVANTAGES 


© Wide speed range. © Operates from 50-cycle A.C. supply. — 

© Accurate preset speed maintained © Current limit—protecting electrical apparatus 
irrespective of varying load conditions. and preventing overload on drive systems. 

¢ Available in a wide h.p. range—} to 600 h.p. Please write for full details. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY, LIMITED,” RUGBY, ENGLAND 
Member of the AE! group of companies A49sil 
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Comprehensive 
Hydro-electric 
installation 
in Spain 





“ENGLISH ELectric’ supplied to S.A. Hidroeléctrica Espafiola the 
complete equipment for their Cofrentes Power Station. The illustra- 
tion shows the three 46,000 kVA alternators, driven by 56,000 h.p. 
300 r p.m vertical reaction water turbines W hich operate from a - designers and manufacturers of the complete hydro-electric unit, 
head of 136 metres. In addition to the main units, ‘ENGLISH ELECTRIC pas 

sapelied a 500 kVA suniliery cet. including governors, valves and all auxiliary equipment. The 


breakers, and were main contractors for the three 450-metre long 
pipelines and the 175-ton power station crane. 


The ENGLIsH ELEcTRIC Company offer the great advantage of being 


. _ . ae . yy sa Senin Si ~hensive 
“ENGLISH ELECTRIC’ also supplied the main and auxiliary transformers Cofrentes installation is yet another example of the comprehens! 
and all the switchgear, including twelve 150 kV airblast circuit 











hydro-electric contracts entrusted to ‘ENGLISH ELECTRIC’. 


ENGLISH ELECTRIC 


hydro-electric equipment 


THe ENGLISH ELECTRIC COMPANY LIMITED, QUEENS HOUSE, KINGSWAY, LONDO? w.C.- 


Hydro-electric Department, Stafford 


BRADFORD LIVERPOOL ACCRINGTON 
H.E.16A 
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ENGINEERING a 
IK ANY INDUSTRY TYPICAL 
’ - , INDUSTRIAL 
USES 


FOOD PROCESSING 
MACHINERY. 


TEXTILE MACHINERY. 
CHEMICAL PLANT. 


PAINT MAKING 
MACHINERY. 


MILLING MACHINERY. 
LAUNDRY MACHINES. 


PRINTING & 
BOXMAKING PLANT, 
» Geared CONVEYORS. 
“ arresreeD poe? MACHINE TOOLS. 
\ 
motor OF wt MECHANICAL 
93 s¥e STOKER DRIVE. 


RITESPEED 


GEARED 
MON ORS 


AND 


GEARS 


COMPLETE 
THE PICTURE ) 





Any combination of motor, gear 
ratio and mounting position can be 





Supplied. Units up to 20H.P. are available rd page ceeding Ihara I 
from stock, larger sizes on quick delivery. post ne your copy NOW! 


Ratios up to 82-1]. 








(ENGINEERS) LIMITED. BRADFORD 3. ENGLAND 


BRA e); R 
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mild steel 


electrodes 










The type EH electrode, complying with BS 639 is 
primarily a workshop electrode for use where the work 
can be positioned for downhand welding. One of the 
fastest and deepest penetrating in its class, it produces 
excellent quality welds of good appearance for mild 
and structural steels. Send for leaflet No. 787/17a 

This is one of the wide range of Metrovick electrodes 


Avail yourself of the 
extensiveuserexperience 
and vast research facili- 
ties of the Metrovick 
organization. They are 
able to give advice on 
the most suitable elec- 


trode for any job. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 
L/p4o4 





' Member of the AEI group of companies 
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**A VACANCY EXISTS .. .” 


T is a common experience to-day to have 
I to choose between two or more jobs that 
are offered. The time when a firm could 
advertise a vacancy and expect to receive 
many replies seems to have gone, never to 
return. The employee is faced with a 
dilemma, the employer with a problem. For 
both, the ingredients of the situation on 
which the final decision is taken are difficult 
to define. The salary or wage, assuming it 
to be adequate, may be relatively unimportant 
compared with the host of other factors which 
the prospective employee will ponder. 

The biggest single factor is undoubtedly 
the degree of opportunity which the post 
carries. Different applicants have different 
ideas as to what constitutes opportunity. 
Some will inquire into the salary prospects, 
but most are likely to consider the scope for 
gaining professional experience and perhaps 
a professional reputation, especially as it is 
broadly true that the higher the rung on the 
professional ladder the higher the salary. It 
is not always easy for a firm to convey a 
clear picture of the prospects, since future 
plans may hinge on a number of unknowns. 
But unless an attempt is made to impart a 
sense of tangible, even exciting, prospects the 
chances of recruiting the best man are 
remote. What kind of work is waiting to be 
done? How much responsibiity will the 
applicant be given? Is the business expand- 
ing, or does it appear to be stationary? 
The prospective employee may have only a 
hazy notion of the nature and quality of the 
firm, based largely on what he knows of their 
products and what he has seen in their 
publicity and advertising matter. In any 
correspondence with him, and particularly 
during the interview, it is vital to impart 
such an impression that he will want to join 
the firm even though his previous knowledge 
of it was almost negligible. 

The nature of the job is, of course, a 
fundamental factor; whether, for example, 
it is management, research, production, 
design, sales or some other function. If 
current advertisements in the technical Press 
are a reliable guide to the aspirations of 
engineers to-day, no one wants a job that is 
highly specialised. Like the movement to 
bring diversity of industry to the former 
depressed areas of the kingdom, the wide- 
awake employer dangles the bait of varied 
experience. As bait it may have superficial 
value, but an applicant would be remarkably 
short-sighted if he did not recall that many 
a specialist has carved out a highly rewarding 
niche for himself, and that the greatest 
achievements are usually the work of those 
who can bring a natural breadth of vision 
to bear on a narrow field of endeavour. 
More important, perhaps, is the question 
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whether the work is primarily the contin- 
uance of existing practices and organisation, 
or whether it is the task of creating something 
new. One is not necessarily more enjoyable 
than the other, but each needs interpreting 
to the applicant in a different way. So, too, 
does the big-fish-in-a-small-pond or the small- 
fish-in-a-big-pond circumstance. Related to 
these factors is the scale of equipment and 
staff with which the prospective employee 
will be able to work. One man may expect 
everything to be there for him to take over, 
but another may relish the prospect of build- 
ing up the organisation. 

Here we touch on a crucial factor. An 
expanding industry should have no difficulty 
in recruiting men. ‘* Opportunity ™ is written 
all over it. If, in addition, its products or 
service are recent innovations with a popular 
appeal, it is likely to be in the happy position 
of being able to choose from a large number 
of applicants. But almost every industry 
operates under some disability. A nation- 
alised industry, for example, though it can 
offer security (a quality which still, in spite 
of full employment, has its attractions), 
cannot offer that sense of personal relation- 
ship and scope that is to be found in a 
healthy company. The National Coal 
Board and the British Transport Com- 
mission—to take only two—might do much 
more to “sell” their industries. They 
ought to attach more importance to this 
aspect of their relations with the public, 
if only because they suffer from adverse 
publicity of a kind which few companies have 
to contend with. In the case of the railways 
there is still a fund of public interest and 
goodwill which could be fostered so as to 
counteract the baleful limelight which acci- 
dents, debates in Parliament, and _ letters 
and articles in the Press focus on British 
Railways. In the case of the Coal Board, 
the enormous capital investment programme 
carried out since the war, and still continuing, 
provides innumerable opportunities for telling 
engineers, future engineers and the public 
generally that coal mining is a progressive 
industry. These opportunities have not been 
firmly grasped. 

Pension funds, free or subsidised meals, 
the opportunity to travel, help in finding 
a house—all these and similar considerations 
are important, but they are only the first 
step. Something less tangible but more 
significant lies beyond them. The applicant 
must feel that he, and he alone, is wanted, 
and that in his new environment he will be 
able to do something far, far better than he 
has ever done before. As Lord Woolton 
has said, a good organisation allows common 
men to do uncommon things. They can do 
that only if there is the utmost confidence 
between them and their employers. And 
confidence does not grow by accident. 
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Weekly Survey 


Cover Picture: Jf it were not for the caption 
**The Village Smithy”, it would be reasonable 
to assume that the photograph was taken in 
some corner of an engineering works. But the 
ubiquitous oxy-acetylene torch is as much the tool 
of the blacksmith who serves the farmer as the 
cutter and welder in engineering. 


x wk * 
Staff College for Under-Developed Areas 


It has been known for some time that the World 
Bank was planning an Economic Development 
Institute where senior officials from the less 
developed countries could be given a “ staff™ 
course on economic problems. The Institute 
was formally opened in the U.S.A. on January 
10. Its director is Professor A. K. Cairncross, 
Professor of Applied Economics at Glasgow 
University. Each course will last six months 
and the first one is being attended by 14 officials. 
The cost of the scheme is being shared to begin 
with by the World Bank, the governments con- 
cerned and the Ford and Rockefeller Founda- 
tions. 

An Institute of this kind must perforce prove 
its usefulness as it goes along. There is clearly 
a case for an organisation of this kind, for much 
of the hope for success in developing backward 
territories lies in bringing local officials into con- 
tact with the best of current thought on economic 
and technical matters, and showing them how 
their acquired expertise (most of them being 
trained Government officials of proved but some- 
what stereotyped ability) can be dove-tailed into 
modern and progressive techniques. The World 
Bank has certain advantages in sponsoring this 
new idea. It has accumulated a good deal of 
first-hand experience in investigating develop- 
ment projects throughout the world and financ- 
ing them over the last ten years or so. This body 
of experience should prove valuable in helping 
to keep the courses with their feet firmly on the 
ground. 

In his opening address, Professor Cairncross 
said that it was a matter of practical urgency to 
raise the standards of living in many countries 
and that it was also urgent to find some alterna- 
tive to violent and dictatorial methods of econo- 
mic advance. so conveying to relatively backward 
peoples a sense of movement, purpose and par- 
ticipation. He thought that the intellectural 
problems posed by the widely varying rates at 
which development occurs, in different countries 
at different times, was even more challenging. 
He said that the Institute’s task was to enhance 
the potential usefulness to their countries of a 
picked group of administrators whose normal 
duties had some fairly direct bearing on economic 
development. The main effort would be centred 
on making economic problems more intelligible 
and on sifting the various expedients by which 
they have been handled so as to find out which 
were successful and which were not. In carrying 
out this task the Institute would have full 
academic freedom. 


x * * 
Hawker’s Spread Their Risks 
Sir Thomas Sopwith’s remark to shareholders 


at the annual meeting of the Hawker-Siddeley 
Group Limited last week on the need for industry 


to make large profits received a good deal of 


publicity. Certainly group trading profits before 
taxation have jumped in the year ended July 31 
from £6,976,354 in 1954 to £11,675,537 in 1955. 
Said Sir Thomas, ** Our profits are a reflection of 
excellent workmanship and efficient management, 
and they represent only a moderate return on 
the greatly increased turnover of our operating 
companies in their varied activities both at home 
and abroad.” But the need for large profits is 
not only to increase competitive power in world 
markets (a point emphasised by Sir Thomas) but 
also to provide capital to acquire new interests. 





Hawker are already carrying out a policy of 
diversification. 

The tenth anniversary of A. V. Roe (Canada), 
Limited was celebrated with the acquisition of 
the Canadian Car and Foundry Company, 
Limited. An important aspect of this acquisi- 
tion is the greater breadth of industrial inter- 
est brought to the group, emphasising Hawkers’ 
determination to expand non-aviation activities 
as less emphasis is placed on the country’s need 
for conventional defence equipment. — Further 
examples of Hawker-Siddeley diversification are 
evinced by the fact that Armstrong—Siddeley’s 
output of Diesel engines expanded by 35 per cent. 
over the year, while 60 per cent. of total ouput 
was exported. Facilities are being extended to 
increase production of Diesel engines still further, 
while output of High-Duty Alloys has been aided 
by substantial overseas orders, particularly from 
New Zealand. Extensive contracts have been 
secured for housing projects in Australia by 
Hawksely S.M.D. Limited. In Canada, A. V. 
Roe are producing a wide range of products, 
including gas turbines, railway equipment, buses, 
mining equipment, steel castings and light-alloy 
products. Meanwhile, 1955 saw the formation 
of the Hawker-Siddeley Nuclear Power Company 
Limited, and negotiations are proceeding which 
will establish a nuclear research station for the 
group. In anticipation of the large sums of 
money which must be spent on development both 
in this field and in the important applications 
of electronics, relatively high profit margins are 
essential. 

Military aircraft and equipment, however, 
continue to be the main field of the Hawker- 
Siddeley Group. In the year under review, 
three new variants of the Gloster Javelin were 
announced, and the two-seater Hunter is attrac- 
ing considerable interest from all over the world. 
In the important field of guided missiles, sub- 
stantial Government contracts should fully 
justify the erection during 1955 of new workshops 
and laboratories, and the purchase of up-to-date 
equipment and tools. For the immediate future, 
Hawker-Siddeley have no fears about finding 
markets for their aircraft. *‘* The first deliveries 
of the Hawker Hunter to Sweden have begun, 
deliveries to Denmark will soon commence and a 
contract has been signed with the Peruvian 
Government for deliveries to begin this spring.” 
In the more distant future, Sir Thomas is con- 
fidant that gathering of other interests the group 
will continue to prosper. 


~*~ *k * 


Future Electric Motive Power 


There have been signs recently that the attitude 
of the British Transport Commission towards 
alternating-current traction at the industrial 
frequency is much less lukewarm than at the 
time of the 1951 report on electrification of 
railways. While awaiting a statement of policy, 
it is of interest to consider the events of the 
past four years which have justified a new 
outlook on the subject. 

Pre-eminent among them are unquestionably 
the achievements of the French National 
Railways and their collaborators in French and 
Swiss industry, not only in carrying out so large 
a project as the Lille-Thionville electrification, 
but in investigating alternative methods of 
using industrial frequency for traction and 
pointing the way towards the most useful. The 
proposed equipment of future 25k V schemes, such 
as those from Paris to Lille and Strasbourg to 
Basle, will include a higher proportion of 
rectifier locomotives than were allotted to 
Lille-Thionville, and in direct-current countries 
which may eventually go alternating current 
to a greater or less extent, it is generally 
agreed that the compromise of collecting an 
alternating supply, but using direct-current 
traction motors, is likely to be the most satis- 
factory solution. There is, in fact, an advantage 
over the conventional direct-current locomotive 
in that in the rectifier design the motors are 
permanently in parallel, and therefore a tendency 
to wheel spin when starting heavy loads does not 
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promise of sturdy units which 
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bled in various ways according , Sra 
and size of the space within ich the an 
to be accommodated. Meanwh: French ‘s 
interest in SO cycle series motors ntinues th 
solution sportive to the 50 cycle >roblem sy 
has been termed, because it tack os the funda. 


mental difficulty of poor commu 
of by-passing it. A future for these Motors \s 
predicted in motor coach stock, which accelerates 
rapidly through the zone of difficult commuta- 
tion to speeds at which the normal correction y 
interpole shunts becomes effective. At first the 
heavy currents taken by 50 cycle motors Made 
forced ventilation essential, but to-day moto; 
coaches are being supplied by French builders 
to the Turkish State Railways with self-ventilaied 
motors and natural draught cooling of the 
transformer oil. Apart from saving space and 
weight, simplifications of this sort will be 
welcomed by all concerned with maintenance 
There is no doubt that for those nurtured ip 
direct-current practice the prospect of having to 
cope with transformer  cooling-oil pumps 
additional blowers, motor-operated tap changer 
and so on robs the much-sung advantages of the 
50 cycle system of some of their attractiveness. 
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Heavy Electrical Successes 


With five more world records to the Canberra's 
credit during 1955, the English Electric Company, 
Limited, can be justifiably proud of ther 
achievement in the aircraft industry over the 
past few years. The reputation of the Canberra, 
substantiated last year by orders from Ecuador, 
Peru and France, was an obvious stimulant to 
the introduction of a new version in 1955. The 
Canberra Mark 9 high-altitude photographic 
reconnaisance aircraft made its first flight last 
year and flight development is well under way 
Meanwhile, quantity production of previous 
marks of the Canberra continues. 

The review of the activities of English Electric 
which is introduced by this record of aircraft 
success iS a comprehensive and_ stimulating 
report on the wide range of activities of the 
group in 1955. One of the most important 
developments in the year under review was the 
announcement by the British Transport Com- 
mission of the railway modernisation plan with 
a consequent placing of the first orders later in 
1955. English Electric, while securing a sub- 
stantial proportion of these orders, have no! 
neglected the overseas market for locomotives 
Of interest from the important viewpoint 0! 
dollar markets, however, were substantial con- 
tracts received for the supply of transformers for 
projects such as the St. Lawrence Seaway, the 
Table Rock Dam and the Wilson Dam. Chie! 
Joseph was also in the news early in 1955, and 
in Canada, English Electric’s associated compan). 
John Inglis Company, Limited, of Canada, 
secured the order for all 16 turbines on the 
Canadian side of the St. Lawrence Seaway 
project. A new range of protected-type indus- 
trial motors have been particular!y well received 
in the dollar market, as they are interchangeable 
with American standard types. 

Atomic energy has been muc! in the new 
lately and the General Electrc Compan), 
Limited, were one of the four con panies invited 
by the Government towards the «od of 1954 t 
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Fig. 1 
molten iron into ladles. 


NO. 4 BLAST 


Cast house of No. 4 blast furnace, showing tap hole, clay gun, and channels for directing the 
The small structure on the right is the instrument house. 


FURNACE AT 


MARGAM 


Of late years the tendency in this country has 
been to build increasingly large blast-furnace 
plants to meet the ever-growing demand for pig 
iron. At the end of 1954 there were in existence 
in Great Britain 14 furnaces having hearth 
diameters of between 20 ft. and 22 ft. and eight 
having hearth diameters of over 22 ft. The 
latter comprised one of 22 ft. 6 in., at the works 
of J. Lysaght’s Scunthorpe Wcurks, Limited: two 
furnaces of 25 ft., one of 27 ft., and one of 28 ft. 
6 in., at the Scunthorpe Works of the Appleby- 
Frodingham Steel Company, branch of the 
United Steel Companies, Limited (these being 
the famous Queen Mary, Queen 
Anne and Queen Victoria 


Bess, Queen 
furnaces); two of 














Fig. 2 
plant at the Margam Works, showing the gas- 


General view of new No. 4 blast-furnace 


cleaning installation on the right. The vehicle 
in the foreground is a spare scale car. The 
furnace has a hearth diameter of 29 ft. 9 in. and a 
weekly iron-making capacity of over 10,000 tons. 


25 ft. 9 in. at the Margam Works, Port Talbot. 
of the Steel Company of Wales, Limited, and 


one of 27 ft. at the Shotton Works of John 
Summers and Sons, Limited. In addition, 
several large blast furnaces have been under 


construction for some time, including one of 
27 ft. at the works of John Summers and Sons, 
Limited, two of 27 ft. 6 in., at the works of 
Dorman Long (Steel), Limited, and a very large 
furnace of 29 ft. 9 in. at the Margam Works of 
the Steel Company of Wales, Limited. 

The last-mentioned furnace has just been 
completed and was lit up by Mr. Harald Peake, 
chairman of the company, at an_ informal 
ceremony held on Tuesday, January 10. A 
general view of the furnace plant is seen in 
Fig. 2, while Fig. | shows the base of the furnace 
and the cast house. The furnace is stated to be 
the largest blast furnace in Europe and to have 
a daily iron-making capacity of 1,500 tons or 
upwards of 10,000 tons a week. It is designated 
the No. 4 furnace, the two mentioned in our 
first paragraph being Nos. 2 and 3 and the 
No. | furnace having a hearth diameter of less 
than 22 ft. The new furnace ha, teen loz ted on 
a new site on the south-west side of the Margam 
Works becius: of the limitation of the space 
adioining the firm’s three other furnaces. In the 
early days of its construction, considerable 
difficulties were encountered due to the nature 
of the soil substrata at the furnace site. Owing 
to the predominance of clay in the gravel bed, 
it was difficult to obtain a satisfactory set for the 
concrete piles employed, but this was overcome 
by pumping liquid cement into the gravel. 
After this operation, 445 piles were driven to 
support the 75 ft. diameter furnace foundation 
block. 

The furnace, as stated above, has a hearth 
diameter of 29 ft. 9 in., it has a bosh diameter of 
33 ft. and a throat diameter of 22 ft. 9 in. The 
height of the stack is 58 ft. 3 in., the height of 
the structure from the tuyeres to the stock line, 
84 ft., the height from the hearth to the furnace 
decking 109 ft. 2 in., and the total height of the 
furnace 242 ft. The diameter of the large bell 
at the top of the furnace is 16 ft. 6 in. There 
are 21 tuyeres and the working volume of the 
furnace (from the tuyeres to the stock line) is 
53,975 cub. ft. The hearth is lined with 
refractory brick while the side wall, up to the 
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slag-notch level, is lined wit! 


’ IN block 
In all, some 1,500 tons of st id 415 (y 
bricks have been used in the tructioy 
the furnace. 

Air for the furnace is provid ya 180% 
cub. ft. per minute steam-d axial-f ; : 
turbo-blower supplied by the « kon Eng ; 
eering Company, Zurich, Switze nd. A \, b 
of the machine, taken during constructi: ; 
period, is seen in Fig. 3. To heat the a: Me : 
three stoves, each 140 tt. in he ent and x | : 
in diameter are provided. The iting surfs 
of the stoves is 330,000 sq. ft 1 the contr 
is fully automatic. 

The furnace plant is equipped with fo 


gas-cleaning units, each having a capacity , 
2,660,000 cub. ft. of blast-furnac ’ 


° :. . 2 2as per hc 
The slag from the furnace will be run direc: 
into pits alongside it, and, from these, the 
will be loaded by mechanical digging equipme 


into heavy road vehicles whic! 
to the slag tips. This arrangement differs frop 
the method used on the other furnaces, whe; 
slag is run into ladles for conveyance to the 


vill Convey 


RAW-MATERIAL STOCK YARD 


The new furnace is furnished with its oy 
stock yard, capable of holding 150,000 tons 
iron ore. Ore from the works wharf and fron 
a home-ore tippler reaches the new stock yard 
by way of an overhead conveyor and the di:- 
tribution of the ore over the stock yard area 
achieved by means of a stocking-out bridge 
A reclaiming bridge is provided to lift ore fron 
stock and deposit it on to a conveying systen 
which carries it to the bunkers. 

One of the scale or weighing cars whic 
transmit pre-arranged quantities of ore from the 
bunkers to the skip car for charging into t 
furnace is seen in the foreground in Fig 
The scale-car track runs at ground level in order 
to facilitate cleaning and also to enable the car 
to be run directly to the central engineering 
shop if and when repairs are necessary. 

Th: 95 new coke ovens needed to provide 
the extra coke required by the No. 4 blas 
furnace have now been brought into operatio: 
the first coke having been pushed on January 6 

Bri ; ing into service of hee new coke-over 
and blast-furnace plants will ensure that suffice: 
cast iron is available when two new open-heart! 
furnaces commence production in the Abbe 
melting shop of the firm during the next few 
months. This, in turn, will mean that stee 








will be available to supply hot-rolled strip | 
the Velindre Works when that plant comes int 
operation in the summer. 
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AXial-fp, Mr. G. Lan ; secretary of the Institute of 

NM Engin. British Foun ven, has said that the problem 
A View facing the fou: y industry to-day is the shortage 

AStructioy of technical 1 That problem it shares with 


at the air most other 1 Justries. How, then, does the 


ind 28 f foundry indusi:y stand in this highly competitive 
1Z Surface manpower ma! ket? 
Ne Contr The meltiny and casting of metals into the 


forms required by industry and commerce 
shares with the art of the blacksmith the dis- 
tinction of being among the oldest of all the 
metal-working wrades. As such it has had, in 
recent years, certain disadvantages in its efforts 
to attract suilable labour. Boys who might 
have taken up foundry work on leaving school 
have shunned it because they were told that it 
was hot, dirty and unpleasant. Some young 
men who might have decided to enter the 
technical side of foundry work have had a two- 
fold objection. They did not fancy doing the 
necessary practical training under conditions 
which they understood were bad, and they felt 
that the foundry industry was not only old but 
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There were many foundries, particularly some 
of the smaller ones, where conditions were 
undeniably bad, and the rapid growth of welded 
fabrication, to mention only one development, 
tended to make castings look out of date. Both 
these factors, seen against a limited background 
by a boy about to commence his career, were 
often powerful deterrents, yet neither was 
representative of the true picture. As every 
engineer knows, the foundry industry is fully 
alive to modern ideas. The development of new 
techniques—the production of — spheroidal- 
graphite iron is a good example—has enabled 
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4 blast it to enter new fields where cast products were 
operation, hitherto unknown. As for working conditions, . 
January 6 certainly there are still some foundries where 


conditions are not what they should be, but of 


coke-oven ; j : ; 
what industry is this not true? New regulations 


t sufficient 
n-hearih mse: 
- Abbe on all foundries the obligation to provide a 


standard of working conditions and amenities 


next few ere , 
ek ee which many of the larger concerns already 
byt - provide in full. 


All these things are known to the foundryman, 
and the engineer is fully aware of the fundamental 
Importance of the foundry to the engineering 
industry, and therefore to the whole economic 
future of the country. tt is unnecessary to 
preach to the converted; it is better to ask how 
much the general public knows of these matters, 
lor it is from the general public that the foundry- 
men and technicians of the future will come. 
The foundry industry has some powerful com- 
Petitors in its search for labour. Electricity, 
electronics, aeronautics and atomic energy in 
Particular have the advantage of looking very 
modern and scientific, though it is true to say 


that none of them could exist without the help 
of the foundryman. 
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ATTRACTING RECRUITS 
FC JNDRY INDUSTRY’S CHALLENGING TASK 


1955, page 293), of having a selected group of 
fifth-form schoolboys at the works for a whole 
week, and showing them what happens in 
considerable detail. This firm discovered that 
practically all the boys taking part in their 
scheme had no conception of what engineering 
shops were like, and that the week’s work gave 
them an opportunity to judge for themselves. 
All the boys left the works realising the impor- 
tance of craft training, and several who had 
previously never given a thought to the engi- 
neering industry decided that it offered good 
Scope for a career. The foundry industry might 
find that such an experiment pays. 
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ELECTRONIC COMPUTERS 
FOR STRUCTURAL 
ANALYSIS 


Five Problems Resolved 


At the Institution of Structural Engineers on 
Thursday, January 12, Dr. R. K. Livesley* 
presented a paper entitled “* The Application of 
an Electronic Digital Computer to Some 
Problems of Structural Analysis,” + based on his 
work in this field while lecturing at Manchester 
University between 1951 and 1954. The prin- 
cipal structural problems so far solved by 
Dr. Livesley were of four types: the analysis 
of conventional building frames, taking account 
of direct loads in the members as well as bending; 
a floor slab supported on beams of variable 
suffness; a steel skeleton with stability effects 
included in the analysis; and a simple structure 
designed by the method of plastic collapse in 
which the computer was used as an instrument 
of design to determine the optimum scantlings. 
The solution of a fifth type of structural problem, 
involving secondary stresses in a_ triangular 
framework was referred to by Dr. M. R. Horne 
who contributed to the discussion. 

Describing the floor slab problem in which he 
had co!laborated with Dr. R. H. Wood of the 
Building Research Station, Dr. Livesley reported 
that in a few hours continuous computing he 
had evaluated a series of 25 solutions of the 
biharmonic equations; such a computation 
would, he said, never have been undertaken 
manually as each of the solutions was based on 
the evaluation of a set of 49 simultaneous 
equations. 

When asked whether the electronic computing 
method could be justified on cost, for use in 
professional engineering practice, Dr. Livesley 
said that he foresaw administrative difficulties 
in changing from one method to another, since 
a good case could always be argued for con- 
tinuing with an existing method to solve the 
urgent current problems and leaving the next 
one to be tackled by the new method. However, 
he had no doubt that, once the initial difficulties 
had been overcome, the use of a computer, 
which could be hired by the hour, would be 
found economical. 

Moving a vote of thanks, the President, 
Mr. Stanley Vaughan, said he could think of three 
classes of problems for which the electronic 
digital computer could be used with advantage 
by structural engineers. There was the long 
and difficult calculation which occurred occasion- 
ally on specially large or complicated designs; 
secondly, there were the routine problems in 
which the same type of problem had to be solved 
at frequent intervals; and there was also, as the 
author had pointed out, the design problem for 
which it was vital to find the most economical 
solution by repeating a particular computation 

* Lecturer in the Engineering Department of Cam- 
bridge University. 

+ Dr. Livesley’s paper is published in full in the 
Structural Engineer for January, 1956. 
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in order to improve and refine a provisional 
design. Commending Dr. Livesley on having 
presented a paper which was of such great value 
to the structutal engineer, Mr. Vaughan wel- 
comed the prospect of engineers being able to 
adopt these new methods of computation. 


x * * 


THE LOUIS BREGUET 
MEMORIAL TROPHY 


For Decreasing Speeds at 
Take-Off and Landing 


To commemorate the French aviation pioneer 
Louis Breguet, Sir Richard Fairey, M.B.E., 
chairman and managing director of the Fairey 
Aviation Company, Limited, has presented to 
the Royal Aero Club a trophy, to be awarded 
annually by the Royal Aero Club for meritorious 
achievement in the development of any form of 
aircraft that substantially achieves the advan- 
tages of low take-off and landing speed offered 
by rotating-wing aircraft. 

Louis Breguet, who died in Paris last year, 
devoted his early aviation activities to the design 
and development of helicopters. His Gyro- 
plane, built with Richet in 1907, was the first 
helicopter in the world to lift itself into the air 
while carrying a pilot. 

The Trophy is in the form of a silver statuette 
of Daedalus and Icarus, made by Mappin and 
Webb before the first World War; details of its 
history and original purpose were, however, 
destroyed by enemy action in 1940-41. 

The Louis Breguet Memorial Trophy may be 
awarded to a manufacturing or operating com- 
pany, an individual or individuals such as inven- 
tors, scientists or technicians, pilots or crews, 
provided that the recipients are a subject or 
registered organisation of the British Common- 
wealth and Empire or of France or her posses- 
sions. The award is to be made each February in 
respect of the previous year ended December 31. 
The first award will be for the year 1956. The 
Aero-Club de France will be requested to submit 
to the Royal Aero Club by January 31 in each 
year recommendations as to French subjects or 
registered organisations for the award; these are 
to be taken into full account by the Royal Aero 
Club before making the award. If no recom- 
mendations are received from the Aero-Club de 
France in any year the Royal Aero Club will 
make the award on the basis of British subjects 
or registered organisations only. 

The award will be made for meritorious 
achievement in the development of heavier-than- 
air aircraft capable of taking off in still air at a 
speed not exceeding 30 km.p.h. (18:64 m.p.h.) 
when carrying full normal load, maintaining 
sustained flight, and landing in still air at a speed 
not exceeding 30 km.p.h. The award may be 
made in respect of meritorious development 
relating to aircraft in F.A.I. Classes C (aero- 
planes), E (rotocraft) or H having the charac- 
teristics mentioned. Details of Class H are not 
yet available but they are expected to take account 
of vertical take-off aircraft. 

The rules will be subject to revision from time 
to time so that they can take due account of 
future developments in the classes of aircraft 
of which the trophy is intended to encourage. 
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RADIO TRADES EXAMINATION 
BOARD 


The principal object of the Radio Trades Exami- 
nation Board, which has now bee. granted 
incorporation by the Board of Trade, is the 
promotion of the technical training of radio 
mechanics and technicians by holding examina- 
tions leading to the award of Radio and Tele- 
vision Servicing Certificates. Nearly 100 tech- 
nical colleges are providing a three-year part-time 
course for these examinations, for which 2,625 
candidates have presented themselves since the 
war. Further details are obtainable from the 
secretary of the Board, 9 Bedford-square, 
London, W.|1. 
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PERSONAL 


Lorp STRATHALMOND OF PUMPHERSTON, C.B.E., 
LL.D., is relinquishing the chairmanship of the 
British Petroleum Co. Ltd. on March 31 when he 
will have completed 33 years of service as a director. 
Mr. B. R. JACKSON, the present deputy chairman, 
will become chairman and Mr. N. A. Gass, C.B.E., 
M.C., will be made deputy chairman, as from April 1. 
It is also intended to appoint THe Hon. M. R. 
BRIDGEMAN, C.B.E., to fill the vacancy on the board 
caused by the retirement of Lord Strathalmond. 


Mr. K. H. Pratr, M.B.E., B.Sc., M.I-Mech.E., 
has been made deputy secretary of the Institution of 
Mechanical Engineers, | Birdcage-walk, London, 
S.W.1. Mr. F. H. Hearn, F.ILA.C., has been 
appointed assistant secretary. 

Proressor B. L. Gooptet, O.B.E.,M.A. (Cantab.), 
M.1.C.E., M.I.Mech.E., M.I.E.E., at present deputy 
chief engineer at the Atomic Energy Research 
Establishment, Harwell, has been appointed chief 
engineer and a director of the Brush Electrical 
Engineering Co. Ltd., as from April 1. 


Sik GutuHrie Russect, K.C.S.1., K.C.LE., B.Sc., 
A.M.1.C.E., has joined the board of directors of 
Henry Meadows Ltd., Fallings Park, Wolverhampton, 
a member of the Associated British Engineering 
group of companies. 

The International Internal Combustion Engine 
Congress has formed a committee of experts to 
consider all technical matters, including papers, in 
connection with the Congress. Mr. JosepH JONEs, 
M.1.Mech.E., M.1I.Mar.E., M.S.A.E., has been 
appointed United Kingdom representative on this 
committee. Mr. J.G. WitHers, B.Sc., M.1.Mech.E., 
is to be Mr. Jones’s alternate. 

Mr. H. T. Sayer, engineer-in-charge of the 
Croydon establishment of the aeronautical division 
of Marconi’s Wireless Telegraph Co. Ltd., Chelms- 
ford, Essex, is to retire after 40 years of service with 
the company. His successor is Mr. W. L. MUNDAY. 

Mr. H. W. Kemp has been appointed contracts 
engineer to the sales division of the Telegraph 
Construction and Maintenance Co. Ltd., Mercury 
House, Theobald’s-road, London, W.C.1. 

Mr. B. A. Hopces, B.A.(Oxon), has been appointed 
secretary of the Institution of Heating and Ven- 
org Engineers, 49 Cadogan-square, London, 


Mr. Henry KNow ier, A.M.I.C.E., 
technical director of Saunders-Roe 
Isle of Wight, is retiring shortly. 
continue his association with aviation as an 
independent consultant from his home address: 


Windward, Fishbourne, Isle of Wight. (Telephone: 
Wootton Bridge 62.) 


Mr. GrorGe Jones, general manager of Head 
Wrightson Stampings Ltd., has been appointed a 
director of that company. 

Mr. S. F. Derpysire is relinquishing his post as 
general production manager, the British Aluminium 
Co. Ltd., Norfolk House, St. James’s-square, London, 
S.W.1, on reaching the retirement age on February 17. 
He will remain in a consultative capacity to the 
company for the time being. Mr. W. B. C. Perry- 
coste and Mr. J. Satter will assume the posts of 
joint’ general production managers as from Feb- 
ruary 17. Mr. P. T. ENsor has become general 
manager, and Mr. A. R. Wy tit, works manager 


designate, of the Canadian British Aluminium Co. 
at Baie Comeau. 


F.R.Ae.S., 
Ltd., Cowes, 
He intends to 


Mr. J. B. Mavor, chairman of Mavor & Coulson 
Ltd., Bridgeton, Glasgow, S.E., retired on Dec- 
ember 31, 1955, dfter 35 years as a director. Mr. 
J. D. Lioyp, sales director, joined Mr. Davin 
JACKSON as joint managing director as from 
January |. Mr. Hirp, director and chief 
engineer, has been appointed works director from 
the same date. 

Mr. H. Metuuisn, a director, has been appointed 
assistant Managing director and head of the power- 
plant division of the Superheater Co. Ltd. Mr. 
EB. €. SoUTHCOTT, also a director, retains his position 
as chief engineer to the company but, in addition, 
has been appointed personal assistant to the managing 
director, Mr. E. A. RoBiNson, 

Mr. A. L. SuTHERLAND and Mr. H. C. Wuitt 
have been appointed directors of Philips Electrical 


Ltd., Century House, Shaftesbury-avenue, London, 
wWwe.2 


The Board of Trade announce that Mr. JAmes 
ARCHDALE has resigned from the Monopolies and 
Restrictive Practices Commission on account of 
pressure of other work, 


Capper Pass awards in respect of papers pub- 
lished in the Transactions of the Institution of Mining 
and Metallurgy and the Journal of the Institute of 
Metals, in 1954, have been made to Mr. G. LAWRIE 





Fairs (£100); Mr. F. KinG and Dr. A. N. TURNER 
(£100); Mr. G. L. Hopkin, Mrs. J. E. Jones, MR. 
A. R. Moss and Mr. D. O. PicKMAN (£50); and 
Proressor M. Rey (£50). 

Mr. Gitpert Hunt, who has been a director of 
High Duty Alloys Ltd., Slough, Buckinghamshire, 
since 1951, has been appointed general manager of 
the firm which is a member company of the Hawker 
Siddeley Group. 

Mr. H. E. Hitt, chairman of Birfield Industries 
Ltd. and Laycock Engineering Ltd., has joined the 
board of Darwins Ltd. and their subsidiary com- 
panies. 

Mr. FRANK SPENCER, managing director of the 
Hotpoint Electric Appliance Co. Ltd., Peterborough, 
which incorporates the Coldrator and Premier 
divisions, has relinquished his executive position 
with the company in order to devote more time to the 
development of Opperman Gears Ltd., Newbury, 
of which company he has been a director for many 
years. He will remain a director of the Hotpoint 
Co. in an advisory capacity. 

KreNNeDy & DONKIN, 12, Caxton-street, London, 
S.W.1, announce that Mr. H. HEADLAND, M.Sc. 
(New Zealand), M.1.C.E., M.1.E.E., A.M.1.Mech.E., 
who has been a senior member of their staff for some 
years, has been appointed a consultant to the firm. 

Mr. G. E. RicHarps, branch manager of the 
Morgan Crucible Co. Ltd., Carver-street, Birming- 
ham, is retiring on March 30, after 40 years of 
service. He will be succeeded on April 1, by Mr. D. 
Scott, deputy branch manager. 

Mr. G. W. Hesterr and Mr. Marcet ZUBLIN 
have been appointed to the board of Sulzer Bros. 
(London) Ltd., 31, Bedford-square, London, W.C.1, 
as from March 1. 

Automotive Products Co. Ltd., and their asso- 
ciated companies, Lockheed Hydraulic Brake Co. 
Ltd., and Borg & Beck Co. Ltd., have appointed 


Mr. C. CLENCH, Mr. C. Hayes, Mr. A. R. W. 
Murray, Mr. F. RowartH, Mr. P. A. RIPPON, 
Mr. J. K. Simpson, Mr. H. UNnswortH, and 


Mr. D. J. Warkins to be executive directors, as 
from January 1. 

As a further preliminary step towards the restora- 
tion of the Steel Co. of Wales Ltd., to private enter- 
prise, it has been decided that the company, in due 
course, will set up its own independent sales organ- 
isation. Accordingly, the HON. MICHAEL LAYTON, 
A.M.1.Mech.E., has been appointed sales controller 
of the Steel Co. of Wales. R. T. S.C. Homes SALes 
Lrp., and R.T.S.C. Exports Lrp., will continue to 
handle the company’s sales until further notice. 

Mr. B. C. BAKER has been appointed sales manager, 
export division, London, to Leyland Motors Ltd., 
Leyland, Lancashire. 

Mr. L. H. S. HALLING, sales manager of A.P.V.- 
Paramount Ltd., stainless-steel founders, Manor 


Royal, Crawley, Sussex, has been appointed to the 
Board of directors. 


= *® *® 


COMMERCIAL 


Arising out of arrangements that have been made 
for the integration of trade association membership 
of the steam and Diesel locomotive manufacturers, 
the Locomotive AND ALLIED MANUFACTURERS’ 
ASSOCIATION (L.A.M.A.) has been formed as from 
January |. The President is Mr. T. A. Crowe 
(North British Locomotive Co. Ltd.), and the 
Council will comprise Mr. J. F. Atcock (Hunslet 
Engine Co. Ltd.); Mr. G. CoLttinGcwoop, T.D. 
(Vulcan Foundry Ltd. and Robert Stephenson & 
Hawthorns Ltd.); Mr. W. D. Lorimer (North 
British Locomotive Co. Ltd.j; Mr. C. C. H. WADE 
(English Electric Co. Ltd.); Mr. W. J. WAKLEY 
(Drewry Car Co. Ltd.); and Mr. H. Wicmor, C.B.E. 


(Beyer, Peacock & Co. Ltd.). The secretary is 
Mr. G. R. Curry, 82 Victoria-street, London, 
S.W.1. 

THe DuNtop Rusper Co. Lrp., have formed a 


new division which will be responsible for the 
manufacture and sale of hose in the United Kingdom. 


Mr. P. A. BripGe has been appointed manager of the 
new division. 


THE NATIONAL IRANIAN Oi Co. has taken over 
from the International Oil Consortium’s two operat- 
ing companies in Iran, the first of the * non-basic ” 
operations for which they will gradually assume 
responsibility under the 1954 oil agreement. The 
take-over has been announced in Tehran by the two 
operating companies, the Iranian Oil Refining Co. and 
the Iranian Oil Exploration and Producing Co. 
Non-basic operations are those which are not directly 
concerned with the production and refining of oil, 
and the operations for which National Iranian Oil 
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have become responsible are the | 


: : : il alt 
services in the oil areas of South |) and hea 
VARLEY PUMPS AND ENGINEER LTD. ar 
change their name to VARLEY-F.\ . Lrp = 
lane, Brentford, Middlesex. rite 
The address of the North-W England ap 
North Midlands office of WiLD-B\ vip Eten, 
Furnacts Ltp., Watford By-pass,\\ ord, Hertfor: 
shire, is now | Clarkehouse-road. . ctfield, (Tw, 
phone: Sheffield 62784). = 
TRIPLEX (NORTHERN) Ltp., St. Ho. as, Lancashire 
are to move shortly into a 66,000 .4. ft. buildin, 
adjoining their present factory. ine move y. 

double their works area. 
F. PerKINs (CANADA) Ltb., a sub: idiary compar 
of F. Perkins Ltp., Peterborough, !\:ve moved in, 


a new building on an industrial esiate in Wingols. 
avenue Toronto, Canada. . 
-— ® 


CONTRACTS 


Arc Steel-Melting Furnace. The construction of , 
second arc melting furnace at the Stocksbridge 
Sheffield, works of Samuel Fox & Co. Ltd, asso. 
ciated with the United Steel Companies Ltd 
Sheffield, is shortly to be put in hand. It is to be 
a Birlec Lectromelt furnace, supplied by Biri: 
Lrp., Tyburn-road, Erdington, Birmingham, 2: 
and will be larger than the existing furnace 
Equipped with a swing roof and 20 in. diameter 
electrodes, the new furnace is to have a she 
diameter of 20 ft., a transformer capacity 0’ 
20,000 KVA and will be provided with on-load tap 
change gear. The two furnaces will be housed 
in the same building and will have a joint pouring 
capacity of about 150 tons. : 

Electricity Generating Equipment. A contract for the 
supply and installation of equipment for the 
new Chopan steam power station, near Mirzapur. 
in the United Province, India, has been entrusted 
by the Electricity Department, United Provinces 
Government, to BRUSH Export Lrtp., Lough- 
borough, a member of the Brush Group Ltd. The 
order is valued at £360,000 and the equipment to 
be installed includes two 3,000 kW M.C.R. Brush- 
Ljungstrom radial-flow turbo-alternators, generat- 
ing at 6,600 volts, three-phase, 50 cycles, and two 
JOHN THOMPSON ** Integral *’-type water-tube bo:- 
lers having a maximum continuous rating 0! 
45,000 Ib. per hour, and a pressure of 425 lb. per 
square inch gauge at the superheater outlet ata 
temperature of 775 deg. F. The feed temperature 
is 210 deg. F. Chopan steam power station wil 
be connected, through 3,000 kVA transformers, to 
a 33kV transmission line to the Rihand Dam 
Diesel power station, also designed and equipped 
by Brush Export Ltd. 


Television Apparatus. Following upon a contrac! 
announced in August, 1955, for the supply of al 
the transmitting and aerial equipment for the two 
Australian Government-controlled television st- 
tions, MARCONI’S WIRELESS TELEGRAPH Co. Lt. 
Chelmsford, Essex, now state that two further 
large orders have been received from their associa: 
ated company in Australia, Amalgamated Wireless 
(Australasia) Ltd. The new orders have been 
placed by two independent Australian television 
companies. The total value of the firm's television 
equipment to be exported to Australia on thes 
three contracts is upwards of £500,000. 

Herald-Sun Television Ltd. have ordered 
10kW vision transmitter, a 2) kW sound tran 
mitter, an aerial and feeder system, programme 
input equipment, a combining unit, phasing - 
monitoring equipment and ancillary units. — 
three-camera Outside broadcast vehicle and tet 
nical equipment for two studios arc included. 

Amalgamated Television services have apeer 
ordered a complete transmitting station which 
will be identical in all major respects with that ¢ 
Herald-Sun Television Ltd. 


Diesel Locomotives. Following a contract for two 


Diesel-mechanical locomotives fo: the Lea om 
Pit, the National Coal Board ha» ~ placed or . 
for a further 5 locomotives with \¥. G. —_ 
Lrp., Stafford. All have 0-6-0 wh are 
and are suitable for 4 ft. 8)». track. : 
locomotives will go to Hem Heat’). )ne to — 
one to Hilton Main and one to Li {on a, 
The three locomotives for Hem }) “5 and No a 
will be driven by NATIONA! AAS mee 
developing 208 h.p. at 1,400 © R.A ‘i 
weigh 28 tons and are capable o! ne a 
1,000 tons gross weight on the el. hen 
locomotives for Hilton Mai ad Lit 

Collieries are powered by M4A°  -ngines: 


Concluded on page 
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gham, 24 
R furnace 
. diameter 
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n-load tap 
be housed : ; 
nt pouring The man-engine is one of the lesser-known items 
: of mining equipment, though it was once of 
considerable importance in some mining areas, 


act for the . : 
: and one or two examples were still at work in 


t for the 


Mirzapur living memory. By relieving the miner of some 
entrusted of the physical effort incidental to his work, the 
Provinces man-engine was instrumental in prolonging the 
»., Lough- lives of large numbers of men; it was also, 


Ltd. The ironically, responsible for the worst ace:dent in 


5 ty Cornish mining history. 
. genera Mr. David H. Tew, M.A., in his paper “* The 
s. and two Continental Origins of the Man-Engine and its 


tube boi- Development in Cornwall and the Isle of Man,” 
rating 0! read to the Newcomen Society in London on 
pat per January 11, said that the man-engine could be 
Outlet at a 


described as an adaptation of an ordinary pump. 
In its simplest and final form, the single-rod 
engine, the rod, which was the equivalent of the 
pump rod, was provided with platforms at 
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Colliery Winding Machine. Orders for two winding 
machines have been placed by the National Coal 
Board with the GENERAL ELectric Co. Ltp., 
Magnet House, Kingsway, London, W.C.2. The 
firsta double-drum electric winder will be installed 


Sir associa- 

d Wireless atthe No. | shaft of Cadeby Colliery in the Board’s 

have been North-Eastern Division. The winder will have 
television two drums, 16 ft. in diameter by 4 ft. wide, and 

$ television is designed to raise coal from a depth of 2,280 ft., 

1 on these the drum speed being 46-9 r.p.m., and the hourly 


Output 160 tons. 


ordered 2 The second order is for two four-rope friction 
und trans- : winders !o be installed at the No. 6 shaft now 
rogramme- being sunk at New Monckton Colliery, North- 


Eastern 
10 ft. ir 


vasing and Division. Both winders have drums 


aa A lameter and will raise coal, at 10 tons per 
sa tad ; wind, the one from a depth of 1,065 ft. and the 
ded. : other from a depth of 1,545 ft. 


ve likewise 
ion which 
vith that 0! 


Power Station Plant. Contracts have been placed by 
the Cenirai Electricity Authority, during the months 
of Nc ber and December, 1955, for power- 


—— ransforming-station and transmission 
Ine e 


ct for two . shen ‘ent amounting, in the aggregate, to 
Lea Hal teag The principal contracts include:— 
ced orders or Py ower station: high and low-pressure 
BAGNAU! Piper d valves, with Aiton & Co. Ltp., and 


two , 


-angements itor transformers, with FULLER ELEc- 
ack. Two \NUFACTURING Co. Ltp. For Plymouth 
to Norton. -r station: Two 60,000 kW turbo- 
 Collieries with the British $THOMSON-HOUSTON 
nd Norton For Brighton (Southern Cross) sub- 
5 engines ‘2kV_ switchgear, with the ENGLISH 
They eact 0. Lp, For Eastbourne substation: 
ig trains 0! 1VA_ 132/11 kV transformers, with 


*ARKINSON Lip. For Fleet substation: 
chgear and 275 kV connections, with 
Ol ITAN-VICKERS ELectricaL Co. Ltp. 
iale substation: 275 kV switchgear, 
GLISH ELectric Co. Ltp. 


The two 
Littelton 
ines. 
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intervals on which a man could stand, and fixed 
platforms or “ sollars were installed in the 
shaft at the same distance apart as those on the 
rod. This distance was equal to the stroke of 
the rod. As the rod paused momentarily at 
each end of the stroke, a man wishing to use the 
Man-engine stepped from a sollar to a platform 
on the rod. He then moved, up or down as the 
case might be, with the rod until he was opposite 
another sollar, when he stepped off the platform 
to the sollar. By repeating this process the man 
could travel steadily up or down the shaft with 
very little exertion. 


GERMAN ORIGIN 


Mr. Tew traced the origin of the man-engine 
to the Harz Mountains in Germany where by 
the 1830’s the mines had reached a depth of 
670 m., and the managements were concerned 
about the loss of time and the effect on the 
health of miners who were compelled to climb 
up ladders from the bottom of the shaft. The 
credit for installing the first man-engine is due 
to Herr Doerell, who, in 1833, adapted a surplus 
waterwheel-driven pump for raising men from 
a depth of 200 m. at Zellerfeld in Prussia. 
Other machines, some showing variations in 
design, followed, and the idea was also taken 
up in Bohemia, Belgium and France. All the 
Continental man-engines, and the first two in 
Cornwall, were of the two-rod type, a more com- 
plicated form than that in which the machine 
developed finally in this country. In the two- 
rod type both rods had platforms, and the miner 
crossed from one rod to the other alternately as 
he travelled in the shaft. This type of man- 
engine was not entirely satisfactory, being 
subject to a surprising number of accidents to 
the men riding on it, or else becoming too 
large and complex when attempts were made 
to improve it. 


DEVELOPMENTS IN CORNWALL 


Cornwall, like the Harz, had relatively deep 
mines, and Michael Loam, a well-known Cornish 
engineer, had tried without success to introduce 
the man-engine into the Consolidated Mines as 
early as 1829. It was not until 1841 that 
Tresavean Mine, one of the deepest in the 
county, installed the first man-engine in this 
country. It was only a small one, being built 
for trial purposes, but it was followed in 1842 
by a larger machine which eventually went down 
to 290 fathoms. The development of the man- 
engine in Cornwall was stimulated by the Royal 
Cornwall Polytechnic Society, which took a 
great interest in the working conditions of the 
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To eliminate the effort of climbing long ladders and also to reduce the time involved, the first mechanical lift was introduced. The illustration on the left 
shows the method of operation aid that on the right some of the types that were evolved. 


THE MAN ENGINE 


EARLY MECHANICAL METHOD OF RAISING AND 
LOWERING MINERS 


miners, and offered to pay £300 to the first mine 
with a man-engine down to 100 fathoms and 
proved in operation. A further sum of £200 
would be paid when the engine reached 200 
fathoms. By 1842 the Tresavean man-engine 
had reached the 100 fathom level, and the 
Society paid the promised £300. 

Another engine was installed at the United 
Mines, Gwennap, in 1845, and then in 1851 
Fowey Consols Mine built the first single-rod 
man-engine in Cornwall. It proved so success- 
ful that all subsequent Cornish man-engines 
were similar in general design. The single-rod 
engine was less expensive and occupied less space 
than the older type, it was safer for several 
reasons, and it could handle men at twice the 
speed. Man-engines were driven in various 
ways. Earlier ones were powered by water- 
wheels, later ones had steam engines to provide 
the motive power; often the engines were 
employed on other duties as well. The last 
man-engine to work in Cornwall, that at Levant 
Mine, was driven by a horizontal tandem com- 
pound steam engine installed in 1893 to replace 
an earlier drive. 

On the whole the man-engine was highly 
successful, at least in the early years of its 
operation. Mine managements were enthusias- 
tic about the saving of travelling time and the 
consequent additional time which the men could 
spend underground on each shift. Many reports 
of economies are typified by one from the United 
Mines, where it was said that the prime cost of 
the installation would be covered in 24 years. 
Medical opinion in the mining areas was highly 
favourable to the man-engine, as was that of 
some of the Inspectors of Mines. 

In the 1880's, however, different opinions began 
to predominate, and from that time on the 
number of man-engines in Cornwall diminished 
steadily. In 1895 there were only two left, the 
reduction in numbers being due partly to the 
closing of mines and partly to the substitution 
of cages and gigs. In the following year the 
sinking of a veriical shaft was started at Dol- 
coath, one of the two mines in question, and the 
use of the man-engine there was soon discon- 
tinued. The engine at Levant Mine continued 
to operate until October 20, 1919, when the cap 
of the rod broke, and let the rod fall into the 
shaft. The rod then broke at the 25 fathom 
level, and the top of the rod fell down the shaft, 
destroying the platforms as it fell. The rod was 
loaded with men at the time of the breakage, and 
no less than 31 lives were lost. 

One other man-engine remained at work in 
the British Isles after the Levant disaster had 
brought the Cornish chapter to a close. This 
was at the Great Laxey Mine in the Isle of Man, 
where, at the suggestion of Dr. le Neve Foster, 
who knew the Cornish mines well, a man-engine 
had been put down in 1882. The Laxey engine 
worked until the mine closed in the 1920's, since 
when no man-engine has operated in this country. 
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Obituary 


SIR FELIX J. C. POLE 


Railway Management and Electrical 
Manufacturing 


Sir Felix Pole, who died on January 15, at the 
age of seventy-eight, though not an engineer, 
was closely connected with the railway branch 
of that industry as general manager of the Great 
Western Railway, and subsequently with electrical 
manufacture as chairman of Associated Electrical 
Industries, Limited, the Metropolitan-Vickers 
Electrical Company, Limited, and the British 
Thomson-Houston Company, Limited. 

Felix John Clewett Pole was born at Great 
Bedwyn, Wiltshire, on February 1, 1877, and 
joined the Telegraph Department of the Great 
Western Railway at Swindon at the age of 
fourteen. He held a number of posts in this 
organisation in succession until in 1921, at 
the age of 44, he was appointed general manager. 
It was at this time that consolidation of the 
British railways into four groups was_ being 
considered, and although the necessary changes 
probably affected the Great Western less than 
other Companies, he played his full part in 
carrying out those which had to be undertaken. 
The * Castle ~ and “* King ™ classes of locomotive 
were introduced under his regime and many 
of the services were improved by the inauguration 
of high speed expresses. In 1923 and again in 
1930 he visited the Sudan, at the invitation of 
the Government, to report upon the railways 
and steamships in that country. In 1934, too, 
he reported on traffic conditions in Northern 
Ireland. 

In 1929 he left the railway service to become 
chairman of Associated Electrical Industries, 
Limited, on its formation, as well as a director 
of the two main subsidiaries of that group— 
the Metropolitan-Vickers Electrical Company, 
Limited, and the British Thomson-Houston 
Company, Limited. He was appointed chairman 
of Metropolitan-Vickers in 1931 and retained 
this position until 1944, when he became vice- 
chairman. In 1946 he was appointed chairman 
of the British Thomson-Houston Company, a 
post he resigned in 1954. He had already 
relinquished the chairmanship of Associated 
Electrical Industries in 1945, but continued as 
a director until last year. 

Sir Felix received the honour of knighthood 
in 1924. He was a member of a number of 
Government commissions and committees on 
various questions and had served on the Industrial 
Court. 

“= ? 2 


MR. A. L. MELLOR 
Designer of Marine Engines 


We note with regret the death of Mr. Alexander 
Leopold Mellor which occurred suddenly at his 
home in Glasgow on December 29. Mr. Mellor 
who was a director of Yarrow and Company, 
Limited, Scotstoun, Glasgow, W.4, was educated 
at the Boreman Foundation School, Greenwich, 
and subsequently studied at the Goldsmiths’ 
Institute, New Cross, and at the People’s Palace. 
Stepney. He commenced his engineering appren- 
ticeship in the works of Yarrow and Company 
in Poplar on November 23, 1898, and after 
gaining experience in the manufacture of high- 
speed reciprocating engines, entered the London 
engineering drawing office of the firm in 1903. 
Mr. Mellor was associated with the changeover, 
in 1905, from quadruple-expansion engines for 
torpedo-boat destroyers, balanced on the Yarrow 


Schlick and Tweedy system, to steam-turbine 
propelling machinery. 
Mr. Mellor came north with Yarrow and 


Company in April, 1908, and was closely con- 
nected with the design of the various types 
of machinery fitted to vessels constructed at 
Scotstoun, including destroyers for the British 
Admiralty and the Dutch, Danish, Portuguese 
and Yugoslav navies. In 1924 he was responsible 
for the design of the machinery of H.M.S. 





Ambuscade, one of the first destroyers to be 
fitted with independent cruising turbines for 
increasing the radius of action. Later, he was 
also responsible for the design of the Yarrow 
water-tube boilers fitted in the liners Queen 
Mary, Queen Elizabeth, Empress of Britain 
and other ships. 

After the war of 1939-45, Mr. Mellor was 
associated with the introduction of advanced 
turbine and gearing installations in the Daring 
class ships Decoy and Diana, in steam frigates 
and other ships. 

He was elected a director of Yarrow and 
Company in September, 1933, and when 
Pametrada was constituted in 1945 he was made 
a member of the Council. For the last five 
years he had been vice-chairman of the Associa- 
tion, but failing health led to his retirement in 
September, 1955. 

Mr. Mellor was elected a member of the 
institution of Engineers and Shipbuilders in 
Scotland in 1929. 


x &k * 


DR. F. SHERWOOD TAYLOR 
Director of the Science Museum 


The death of Dr. Frank Sherwood Taylor on 
January 5 at the age of 58 deprived this 
country, if not the world, of one of those 
scholars, far too few in number, who have 
developed the ability to interpret science in a 
language that the ordinary man can enjoy and 
the scientist can respect. Not for him the 
intellectual snobbery that would restrict an 
understanding of science to those who are able 
to devote full-time study to it. 

In addition to his work at the Science Museum, 
London, where he had been Director since 1950, 
he wrote a number of books which will continue 
to serve a wide range of readers. His most 
recent work of this kind was An Illustrated 
History of Science in which, with illustrations 
by Mr. A. R. Thomson, R.A., he presented his 
subject in a lively and original manner. 

Dr. Taylor was born on November 26, 1897, 
and was educated at Sherborne School, Lincoln 
College, Oxford, and University College, London. 
He was a chemistry master at various schools 
for 12 years, a period which doubtless impressed 
on him the need to counter the growing complica- 
tion of science by a shrewder exposition of 
its nature. From 1933 to 1938, he was assistant 
lecturer in inorganic chemistry at Queen Mary 
College, London, and for ten years from 1940 
he was curator of the Museum of the History of 
Science at Oxford, before taking up his appoint- 
ment at the Science Museum in 1950. 

Dr. Taylor was a governor of the Imperial 
College of Science and Technology, and a 
vice-president of the Newcomen Society. 


* * 


We regret also to record the deaths of: 


Mr. GrorGe Levy, on December 20, 1955, at 
the age of 71. Since 1928 he had been vice- 
chairman of George Cohen Sons & Co. Ltd., the 
parent concern of the * 600° Group of companies. 
and for many years had played a very active part in 
the development and administration of the George 
Cohen organisation. For a long period he served 
as chairman of K & L Steelfounders and Engineers 
Ltd., Letchworth, and T. C. Jones & Co. Ltd., 
London, Treorchy and Cardiff, both associated com- 
panies of the Group. 

Mr. Sypnry JOHN YOUNG, B.Sc. (Birm.), 
M.1.Mech.E.. at Bournemouth, on December 31, 
at the age of 68. He was for nearly thirty years head 
of the Department of Automobile Engineering of 
Loughborough College. Born in London on Febru- 
ary 4, 1887, Mr. Young was educated at King’s 
School, Warwick, and at the University of Birming- 
ham. He joined the staff of the works engineer of 
the Daimler Co., at Coventry, in 1909 and two years 
ne entered the drawing office of Wolseley Motors 

Ad. In 


1915 he became assistant to the chief 
engineer, and in 1921 was appointed lecturer in 
automobile engineering at Bradford Technical 


College. Mr. Young was made head of the Auto- 
mobile Engineering Department at Loughborough 
in 1925 and retired some three years ago. 

Mr. ARTHUR EpWarRD INGHAM, on January 9, 
suddenly at the age of 74. He was until recently 
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joint managing director of George | ards & ( 
Ltd., machine-tool makers, Broadhe Altrinch 
Cheshire. Mr. Ingham commenced apprentis 
ship with George Richards & Co., ir >, and a 
tually became general manager. H iS elected , 
director in 1929. In June, 1953, he | came consy. 
tant technical adviser and attended ‘ — works rep), 
larly until a few days before his death He was se 
a director of Tilghman’s Patent Sand |) st Co, Lig 

Mr. H. C. VAN DE VELDE, whi occurred jp 
Johannesburg, on January 14, at toe age of « 
After serving in the 1914-18 war as Chief Wireles 
Officer to the Canadian Air Force he jo:ied Marconi 


Wireless Telegraph Co. Ltd., and ws responsible 
for the installation of the first wireless station a 
Croydon Airport. He became joint sales manager 
of the company in 1929, and successively assistan: 
general manager, and deputy general manager, being 
promoted to general manager in 1935. In 1936 he 
aiso became managing director of the Marcon) 
International Marine Communication Co. Lig 
He served on the boards of the associated companies 
of the Marconi organisation in South Africa, Belgium, 
Norway and Italy, and in 1944 was appointed senior 
executive of the Marconi International Marine 
Communication Co. He had been president of the 
Comité International Radio Maritime and chairman 
of the Radio Marine Associated Companies, He 
retired last summer, but retained a consultative 
interest in the company’s affairs. 


x *& * 


DYNAMIC CHARACTERISTICS 
Cambridge Conference in April 


A conference on “ Plant and Process Dynamic 
Characteristics * has been arranged by the 
Society of Instrument Technology and will be 
held on April 4, 5 and 6, at the Engineering 
Laboratory, Cambridge. Delegates will assemble 
at 4.15 p.m. on April 4 and, after registration, 
there will be an introductory meeting and either 
a display of films or an informal discussion. 
Papers to be discussed during the following two 
days are expected to include “ The Dynamic 
Response of an Experimental Jacketed Pan,” by 
Mr. A. H. Horton; * The Distillation-Column 
Reboiler,” by Mr. R. L. Day; * An Investigation 
of the Transient Response of a Distillation 
Column,” by Dr. W. D. Armstrong and Mr. 
W. L. Wilkinson; ** Response of Concentrations 
in a Distillation Column to Disturbances in the 
Feed Composition,” by Dr. H. Voetter; 
“Dynamic Behaviour of pH-Glass Electrodes 
and of Neutralisation Processes,” by Mr. 
M. W. Geerlings; “An Analogue Simulator 
Applied to the Study of an Operating Process 
Control Loop,” by Mr. N. Ream, Mr. R. H. 
Tizard and Mr. D. S. Townend: “ Measuring 
Dynamic Responses of Plant Units,” by Mr. 
J. Endtz, Dr. J. M. L. Janssen and Mr. J. C. 
Vermeulen; and ** The Woollen Carding Engine: 
An Experimental Investigation,” by Mr. G. H. 
Thorndike, Mr. R. T. D. Richards and Mr. P. D. 
Jowett. There will be visits to laboratories and 
demonstrations of equipment on the afternoon 
of April 5. 

All persons interested in the subject of the 
conference, whether members of the Society of 
not, will be eligible to attend, but the total 
number will be limited owing to the restricted 
accommodation and in order to maintain 
informality. Meals and accommodation will be 
provided at Pembroke College and the inclusive 
charge will be five guineas. 

The secretary of the Society is Mr. R. D. 
Smyth, 184 Sherwood Park-road. Mitcham. 
Surrey, but applications to attend the conference 
should be addressed to the secre!ary, 
1956 Conference, Engineering | aboratory. 
Trumpington-street, Cambridge. 
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In the article on “Lift Modernisatioy at Thames 


Tun els,” w.ich appeared on re 26 ol 
ENGINEERING for January 6, it uld have 
been staied that the work was car’ od out for 
the London County Council under | © direction 


12., chief 
M.LLE.E.. 
Mech.E., 


of Mr. J. Rawlinson, C.B.E., \ 
engin-er, assised by Mr. C. Bech 
and Mr. C. G. L. Mo.ley, A." 
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Fouberts-p! 
This booklet : 
assistance of the Careers Panel of the Women’s 
Fngineering Society, discusses the possibilities of an 
engineering career for women, and gives details of 
i training, apprenticeship and sandwich 
courses and ( 
branches of engineering referred to in some detail 
comprise mechanical, aeronautical, heating and 
ventilating, electrical and civil. The final section 
deals with possibilities in research and draughtsman- 
ship and design. 
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ing and Work Study Data. College 
Technology, Charing, Ashford, Kent. 


e the study notes compiled by the 
duction Technology to accompany 
, work study and materials handling. 
ered comprise (1) materials handling, 
principles and considerations, factory 
-evors, elevators, hoists and cranes, 
ks, palletisation, co-ordination of 
dling with production, choice of 
res and stores handling, economic 
se studies; and (2) work study, includ- 


ind scope, method study, work measure- 
ment, incentives and economic analysis. 


fraining for Women. By VERENA 
he Women’s Engineering Society, 25 


ace, London, W.1, (2s.) 


which has been compiled with the 


scholarships open to women. The 


Tool and Cutter Grinding. By Ropert S. CONNELL. 
The Machinery Publishing Company, Limited, 
National House, West-street, Brighton, 1. (17s. 6d.) 
This is a volume in the standard reference series and 
describes the grinding of tools and cutters from 
practical aspects. In particular, chapters are given on 
twist drills, 
cutting tools, and cemented carbide tools. Reference 
tables at the end give clearance angles and grinding 
wheel speeds and other information. 


Spectrochemical Abstracts. Vol. IV: 1946-1951. By 
Ernest H. S. VAN SOMEREN and F. LACHMAN. 
Hilger and Watts, Limited, 98 St. Pancras-way, 
London, N.WA. (30s.) 

The subject matter of this work is divided into two 
main parts, the first dealing with authors and refer- 
ences, arranged alphabetically under the authors’ 
names and including also an index to elements in 
samples, and the second part with the abstracts 
The first three volumes of the series 
contained abstracts which were numbered conse- 
cutively; hence the present volume begins with No. 
863. The substances analysed comprise biological 
materials, ceramics and slags, gases, oils, liquids, 
minerals, non-metallic solids, and metals and alloys. 
Other abstracts relate to apparatus, methods, source 
theory, wave-length tables and atlases, reviews and 
summaries and books. 


The following 
British Electrical and Allied Industries Research 
Association, 
Leatherhead, Surrey: 


Polarization of Dielectrics by Slow Particles, ILI. 
By H. Prizer. No. L/T316. (7s. 6d.) An 
expression for the dissipated energy, taking into 
account electronic as well as ionic polarisability, 
is derived from an expression due to Fréhlich and 
Platzman by a short method, made possible by 
incuon relation of Gross and Pelzer. 


milling cutters, broaching and gear 


reports may be obtained from the 


Thorncroft| Manor, Dorking-road, 


sion for electric energy and other 


relations are derived phenomenologically from the 
dispersion 


} 


aw for the permittivity. Based on 


this, an outline for a correct calculation of the 
energy ca: 


ied along with the particle, to replace 


rt L/T184, is briefly indicated, but 
yut. 


H arth Wires on a 33-kV Overhead Line 


F. BUSEMANN. No. O/TI5. (6s.) 
have been made to assess the possi- 
juent failures in steel earth wires ona 
‘ower overhead line system were 
erheating of the earth wire due to 
ent in the spans adjacent to an 


’ Voltage Stress-Controlled Condenser- 
“s and Capacitors. By S. SILBERMANN. 
(30s.) This report deals with the 
fa general theory of the design of 
ed condenser-insulators, such as 
hings and high-voltage capacitors, 
application for practical purposes. 
of the report shows the application 
‘ae to the practical design and the 
(he main dimensions and of the con- 


ducting layers in condenser-bushings and high- 
voltage capacitors. 

Design of High-Voltage Stress-Controlled Condenser- 
Type Bushings and Capacitors. Concise Report. 
No. Q/T123a. (18s.) This shortened version of 
report Q/T123 gives the formulae and curves 
required to design condenser-type bushings and 
capacitors, with sufficient explanation to enable 
them to be used, but excludes the theoretical 
derivations of the formulae. 

Performance of Joints in Steel and Non-Ferrous 
Conduit and Fittings (Excluding Copper). By 
L. GosLanp. No. V/TII9. (18s.) Tests have 
been carried Out on the maintenance of electrical 
continuity of screwed joints between various 
metals and steel, both at the E.R.A. Laboratories 
and by the Department of Development and 
Research of Tube Investments, Limited. 

Investigation of Deterioration of Moulded Carbon 
Resistors: Second Report. By J. J. Wats and 
H. F. Cuurcu. No. Z/T96. (12s. 6d.) This 
report is a continuation and expansion of an 
earlier report, A/T92, the resistors investigated 
being from two manufacturers. The life tests 
show that long life is dependent upon thorough 
wax impregnation, and that the physical and 
chemical stability of the wax used is of great 
importance. Drying out under load may cause 
initial changes with some resistors. 


A Company’s Story in its Setting: Samuel Williams 
and Sons, Limited, 1855-1955. Samuel Williams 
and Sons, Limited, 8 Lloyvds-avenue, London, 
E.C.3. (No price given). 

Samuel Williams and Sons, Limited, have celebrated 

their centenary by publishing this volume entitled 

A Company's Story in its Setting. \n order to trace 

the expansion of this family concern from its early 

beginnings as a lighterage business on the Thames, 
four eminent authors have contributed essays on 
changes in the last 100 years: changes in East London, 
in British engineering, the pattern of enterprise, and 
in industrial welfare. For many years now the 
company has owned and operated one of the largest 
private docks on the Thames and has been engaged in 
water, road, and rail transport. From this beginning 
the company has had its own civil and mechanical 
engineering departments for the maintenance of the 
barges, docks, locomotives, road vehicles and dock- 
side equipment, for the construction of premises, etc. 


F.B.1. Register of British Manufacturers, 1956. 
28th edition. Published for the Federation of 
British Industries by Kelly's Directories, Limited, 
186 Strand, London, W.C.2, and Iliffe and Sons, 
Limited, Dorset House, Stamford-street, London, 
S.E1. (42s.) 

As before the two largest sections of the Registe’ 

consists of a classified buyers’ guide to the products 

and services of the 7,300 member firms of the Federa- 
tion, and an alphabetical directory of these firms. 

Other sections comprise French, German and Spanish 

sections and language glossaries and lists of trade 

associations, boards, trade names and trade marks. 

Details of the organisation, aims and activities 

of the Federation are also included. 


The Automatic Factory: What Does it Mean? 
E. and F. N. Spon, Limited, 15 Bedford-street, 
London, W.C.2.  (30s.) 

This is a report of the conference held by the Institu- 

tion of Production Engineers at Margate, June 16 

to 19, 1955. The conference was reported in 

ENGINEERING, June 24, 1955. 


Fire Protection Year Book, 1956. Compiled by Gror- 
FREY F. D. Pratt. 16th edition. Benn Brothers, 
Limited, Bouverie House, Fleet-street, London, 
E.C4. (2s. 6d.) 

As in previous editions, the subject matter of this 

Year Book is divided into eight sections. The first 

constitutes a directory of public fire brigades and 

salvage corps in the British Isles and Section II a 

directory of industrial and private fire brigades. 

Section III relates to the fire services of the Common- 

wealth and Empire, while Section IV contains details 

of Civil Defence authorities and officers. Section V 

deals with Government departments and public 

authorities concerned with fire prevention and 

Section VI with associations and societies interested 

in, or connected with, fire fighting and fire prevention. 

Sections VII and VIII are concerned respectively 

with the legal aspects of fire safety and with fire- 

engineering technicalities and statistics. 


Instruments for Measurement and Control. By 
WERNER G. Hotzpock. Reinhold Publishing Cor- 
poration, 430 Park-avenue, New York 22, N.Y., 
U.S.A. (10 dols); and Chapman and Hall, Limited, 
37 Essex-street, London, W.C.2. (80s.) 

This book discusses the design, construction and 

operation of instruments for measuring and con- 
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trolling temperature, moisture, pressure, flow, liquid 
level, density, viscosity, speed and analysis, in non- 
mechanical terms. Electric controllers, self-operated 
pneumatic and hydraulic controllers are described, 
as are also time function controllers and final control 
elements. The final chapter discusses trends towards 
automation. The book includes a_ glossary of 
technical terms. 


Industrial Furnaces, Vol. Il. By W. Trinks. Third 
edition. John Wiley and Sons, Incorporated, 440 
Fourth-avenue, New York 16, N.Y... U.S.A. 
(10 dols.); and Chapman and Hall, Limited, 37 
Essex-street, London, W.C.2.  (80s.) 

In this third edition of volume I of his work, Pro- 
fessor Trinks brings his readers abreast of advances 
made in the field of industrial foundries since the 
second edition of 1941. While volume 1, now in its 
fourth edition, discusses the basic principles under- 
lying furnace design and operation, volume II deals 
with fuels and electrical energy, combustion devices 
and heating elements, the control of furnace tem- 
peratures and atmospheres, labour-saving devices, a 
critical comparison of fuels and of furnace types, and 
safety measures in the handling and use of fuels and 
in the use of electrical energy. The general arrange- 
ment of the subject matter is identical with that 
adopted in the second edition, but the chapter on 
safety measures is new. 


The Technology of Cement and Concrete. Vol. I: 
Concrete Materials. By Rosert F. BLANKS and 
Henry L. Kennepy. Jolin Wiley and Sons, 
Incorporated, 440° Fourth-avenue, New York 16, 
N.Y., U.S.A. (11 dols.); and Chapman and Hall, 
Limited, 37 Essex-street, London, W.C.2.  (88s.) 

The present book is the first of a two-volume work on 

the technology of cement and concrete, based on 

lectures given by the authors at the Harvard University 

Graduate School of Engineering. Volume 1 is 

concerned with the source of materials, in particular 

the manufacture of Portland cement and the selection 
and treatment of the aggregates. Problems of design 

of mixes and concrete placing are left for volume I. 


Flood Estimation and Control. By B. D. RicHaros. 
Third edition revised. Chapman and Hall, Limited, 
37 Essex-street, London, W.C.2. (35s.) 

One of the main purposes of this book is to analyse 

in detail the principal factors affecting flood discharge 

and to assess the relative importance of these factors 
and the effect of their interconnection. It is largely 
based on two papers presented by the author to the 

Institution of Civil Engineers in 1937 and 1939 and 

published in that Institution’s journal. This third 

edition contains a review of the disastrous flood at 

Lynmouth and a new section on the unit “*hydrograph”’ 

method of flood estimation. A fuller development is 

also given of the author's approximate method of 
calculating the flood absorption effect of a reservoir. 


Production Control and Related Works Statistics. 
Issued by the Joint Committee of the Institute of 
Cost and Works Accountants and the Institution 
of Production Engineers. Gee and Company 
(Publishers), Limited, 27-28 Basinghall-street, 
London, E.C.2. (Ss.) (See Weekly Survey in this 
issue.) 

Into the Water Barrier. By DONALD CAMPBELL, in 
collaboration with ALAN W. MircHett. Odhams 
Press, Limited, Long Acre, London, W.C.2. (15s.) 
(Reviewed on page 42, in the issue of January 13.) 


Strength of Materials. By Bevis BruNeL Low. 
Second edition. Longmans, Green and Company, 
Limited, 6 and 7 Clifford-street, London, W.\, 
(18s. 6d.) (Reviewed on page 42, in the issue of 
January 13.) 


Shop Theory. Prepared by the Shop Theory Depart- 
ment of the Henry Ford Trade School, Dearborn, 
Michigan. Revised by FRED NICHOLSON. McGraw- 
Hill Book Company, Incorporated, 330 West 42nd- 
street, New York 36, N.Y., U.S.A. (4°50 dols.); 
and McGraw-Hill Publishing Company, Limited, 
95 Farringdon-street, London, E.CA, — (34s.) 
(Reviewed on page 43, in the issue of January 13.) 

The Supervision of Civil Engineering Construction: 
Including the Preparation of Contract Documents. 
By A. C. Tworr. Edward Arnold (Publishers), 
Limited, 41 Maddox-street, London, WA. (25s.) 
(Reviewed on page 43, in the issue of January 13.) 


a iebe. Friedr. Vieweg und 
Sohn, Burgplatz 1, Braunschweig, Germany. 
(24.50 D.M.) 

This work of 266 pages is a symposium of articles, 
lectures and subsequent discussions relating tooth 
wheels and gears. It deals with the strength of teeth, 
the hardening of the surfaces, the displacement of 
profiles, the use of synthetic materials, reports on 
experiences relating to methods of hardening of 
surfaces, a report on experiments with gears for 
marine use, and the measurement of noise. 
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Book Reviews 


RISE OF THE HELICOPTER 


Frinciples of Helicopter Engineering. by Jacos 
SHAPIRO. Temple Press, Limited, Bowling 
Green-lane, London, E.C.\. (55s.) 

The idea of vertical flight has been pursued by 

man through the ages. Schemes, wild and 

practical, have appeared since the days of da 

Vinci. Early in the Twentieth Century efforts 

were redoubled with the advent of the petrol 

engine and its promise of light power plant. 

But none was successful because sufficiently 

light and powerful engines to lift the machines 

were not available. Thus, the initial flights were 
with fixed-wing aircraft which required less 
power at their minimum speed. 

In the 1920's the autogyro was pioneering the 
way to realising the dream of providing rotating 
wings for lift in flight, though hovering was 
not possible. But most of the foundation of 
the theory and practice of rotating wings 
was laid by the vital work of Cierva in this 
era. In the late 1930°s practical helicopters 
began to appear in various countries, for 
example. France (Breguet), Germany (Focke), 
Great Britain (Weir) and U.S.A. (Sikorsky). 
The war extinguished the French and British 
efforts, but operational German helicopters 
were made, and above all the American Sikorsky 
line of successful helicopters was launched. 

After the war there were almost frenzied 
efforts by designers to build and fly their pet 
theories of helicopters aimed at any need between 
the giant weight-lifting crane and the one- 
man runabout. Rotor layouts were legion, 
ranging from the classical (or Sikorsky as it is 
sometimes known—a_ graceful recognition of 
Igor Sikorsky’s major contribution) through 
twin-intermeshing, overlapping, coaxial, tandem, 
side-by-side to multi-rotor arrangements of 
three or More main lifting rotors. Rotor control 
and stability problems were tackled with zeal 
and ingenuity and some success. Propulsion was 
mainly by reciprocating piston engine through 
mechanical transmission, though various forms 
of tip jet propulsion were pursued—possibly 
sparked off by the Dobthoff pressure jet in Austria 
towards the end of the war. The later advent 
of the gas turbine and the rocket has added other 
possible and very attractive forms of supplying 
power to the rotor. The Korean war high- 
lighted the value of the helicopter in a dramatic 
way and the U.S. Services quickly realised its 
major possibilities. This had the effect of chan- 
nelling design effort along the lines adopted by 
the more successful firms. Many of the imme- 
diate post-war designs languished and died— 
some deservedly so. 

At the moment, most helicopters are mechanic- 
ally driven and are still of the classic configuration 
(because they are built by Sikorsky), though the 
twin tandem arrangement is also present in 
force. The major new developments are in the 
field of propulsion and towards the goal of 
higher speed, since the novelty of being able to 
hover and all it implies having worn off, users 
demand greater efficiency for the helicopter as a 
transport vehicle. Hence the demand for speed. 
Such then is a drastic condensation of the 
chequered history of development of a fascinating 
new vehicle which, now it has arrived, has to 
justify itself in everyday useful service against 
keen air and surface competition. 

Research, design and manufacturing organisa- 
tions both large and tiny have been seriously 
handicapped by the lack of satisfactory textbooks 
on the new ground to be tackled by the younger 
entrants in the profession. The requisite know- 
ledge is often available—if one knows just where 
to look in the scattered technical literature 
of many countries—but this hunting process is 
wearisome and is frequently not even tried, so 
large seems the task. In fact, so bad was the 
situation that one major U.S. company actually 
charged a leading rotating-wing specialist, then a 


staff member, to turn a series of staff lecture 
notes into the form of a book. So acute was 
the need that this book spread far beyond the 
original firm and became one of the few texts on 
the subject. Later an excellent book, also 
American in origin and dealing with helicopter 
aerodynamics, appeared and went a long way 
to meeting a hungry demand in this corner of 
the field. 

It is against this background of a growing 
industry (complete with the associated pains !) 
devoted to building a vehicle with a complex 
and somewhat mysterious lifting and control 
system, that Mr. Shapiro’s book must be exam- 
ined. That it amply fulfils a pressing need 
there is no doubt. The author covers almost 
every aspect of helicopter design, with the theory 
and performance of the rotating wing in steady 
flight, blade dynamics, blade loading and 
deformation, force and vibration on the blades, 
stability and control of single and multiple 
rotors, design requirements, types of rotor and 
control systems, fatigue, power plant and 
structures. Indeed a comprehensive field. 

The scope, value, and general standard of the 
first two-thirds of the book, covering perform- 
ance, dynamics, forces and vibrations, stability 
and control of rotors, are high in spite of occa- 
sional inaccurate references to figures. The work 
is painstaking and thorough, though there are 
some statements which are open to question. 
On page 101 it is asserted that gear transmission 
losses are | to 14 per cent. per tooth contact 
depending on the type of gear. However, by 
using ground gears these losses have been 
kept to about $ per cent., a quite significant 
difference. The paragraph on gas _ turbines 
(22 


.2.3, page 103) could have been expanded with 
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advantage to demonstrate the p; : 
in direct coupling of a fined-sh: petals 
rotor. Hence the advantages of _ ree ioe ‘ 
—of which there are examples 0 _ize heen 
for helicopters (e.g., the Napie: Fazelle * Ie 
could have been more convi: sly de “a 
strated. =~ 
The latter third, beginning w . the in. 
requirements, does not maints the init 
high standard and the impression _,ined is the 
the author had tired somewhat / the mony. 
mental task he had set himse!, ft eal 


probably have been better to have 
chapters on articulation and hub 
rotor, and on the flying controls, 
hensively at the expense of the remainder 
Fortunately, however, the meat of the book 
and the parts of most general value in a majo 
text-book are the first two-thirds, where the treat. 
ment is appropriate. General criticisms which 
might be made are that the quality of the figures 
is very patchy. For example, an excellent 
drawing of the Bristol hub appears in Fig, 6.2.) 3 
(the decimal classification has run riot in the 
book), but by comparison, Fig. 6.2.5.6, pre- 
sumably of the American Helicopter Company's 
* Jet Jeep,” is practicably indecipherable, 4 
drastic improvement of the offending drawings 
diagrams, and graphs is needed for any second 
edition. Titles to the figures would be helpfui 
instead of asking the reader to cross-refer to the 
text for the information, especially as an identica| 
four-figure decimal system is used for figures, 
equations, and bibliography. Considering the 
very wide scope of the work, the bibliography 
is not very extensive and reference to some of 
the extensive collected bibliographies would have 
been useful. Similarly the index could be 
increased with advantage. 

However, none of these relatively minor 
criticisms fundamentally affects the belief tha: 
this is a most valuable contribution to the scanty 
literature of a subject which was in desperate 
need of such a book. 
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PRODUCTION OF 


SMALL TURNED PARTS 


Swiss-Type Automatics. Parts |, 2 and 3. By 
G. A. W. MorGan. Nos. 36, 36a and 36b 
of the Yellow Back Series. Machinery Pub- 
lishing Company, Limited, National House, 
West-street, Brighton, 1. (4s. each). 

The Swiss-type automatic lathe was developed 

in Switzerland for the watch and clock industry, 

and it is now well known in this country and 
many others for the production of small, high- 
precision turned components. The machine is 
made in various forms and in more than one 
country besides Switzerland, but all the makes 
and types have certain basic characteristics in 
common. In_ principle the Swiss-type auto- 
matic consists of a sliding headstock and longi- 
tudinally-tixed tool-holders. Bar material is 
rotated to provide the required cutting speed, 
and at the same time the complete headstock and 
spindle assembly carrying the bar is moved 
axially to provide the necessary longitudinal 
motion for turning. The tools are disposed 
radially within a semi-circle around and above 
the axis of the work, and are arranged for 
movement at right angles to the work only. 
The principles of bar and tool movement 
being common to every type and make of 
Swiss-type automatic, it is possible to discuss 
them at length without reference to any specific 
machine, and this is done in the introduction to 
the first of the three booklets. From a con- 
sideration of the headstock and tooling equip- 
ment the author proceeds to discuss tooling and 
process planning for some typical components, 
commencing with a number of simple but very 
necessary basic considerations. Not the least 
important of these is that of suitability. The 

Swiss-type automatic is not intended for large- 

scale metal removal; there are other machines 

designed for that purpose, and Swiss-type 


layouts should be prepared on the basis of high 
speeds and low feeds. 

The last part of the first booklet in the series is 
devoted to a considera ion of seven typical 
Swiss-type machines: the Swiss-made Bechler, 
Petermann, Tavannes and Tornos; the American 
Gibbs and Gorton; and the British Wickman 
machines. 

In the second of the three booklets the author 
deals with attachments which can be fitted to the 
Swiss-type automatic machine for carrying out 
Machining operations other than the basic one 
of turning. Such work as centring, drilling, 
reaming, threading, recessing and slotting can be 
done by the use of attachments to the machine, 
the operations being incorporated into the 
production cycle. The attachments conform to 
certain general principles, but often vary con- 
siderably in detail between different makes. 
The booklet deals, in separate chapters, with 
single-spindle drilling attachments; two and 
three-spindle attachments; slotting, — under- 
cutting and taper attachments, and special 
devices for several purposes. A chapter on 
layouts involving the use of attachments follows, 
the machining cycles being broken down fully 
in tabular form. 

The third of the booklets is devoted to a study 
of cam layout and design of tools ‘or a number 
of typical components, the op: ’itions being 
tabulated in detail. The booklet \. not claimed 


to be exhaustive, but the tree! nent of the 
different components chosen 4 examples | 
detailed, and a wide range is ered. Each 
of the examples is treated in the me ‘Sy. A 
drawing of the component is — viaed, an¢ 
the basic processes for the pro. -tion of the 
article are listed. The opera’ s are thet 


tabulated in detail, followed by scription 0! 
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Nainder, 
=f NOISE: IN ELECTRONIC 
— DEVICES 


e figures Noise. By ALDERT VAN DER ZIEL. _ Prentice- 
excellent Hall, Incorporated, 70 Fifth-avenue, New York, 
3. 6.2.1.3 v.Y.. U.S.A. (7.50 dols.); and Chapman and 
t in the Hall, Limited, 37 Essex-street, London, W.C.2. 
.6, pre- (60s.) 

gad One of the most striking manifestations of 
rawings, spontaneous fluctuation—the Brownian move- 


ment—was first reported in 1828, but it was not 


help studied theoretically until 1905 by Einstein. It 
er to the was subsequently realised that random molecular 
identical bombardment would ultimately intervene to set 
- figures, a natural limit to the sensitivity of all measuring 
ring the processes, though the knowledge was of compara- 
jography tively little practical significance, as this limit was 
some of then far from attainment. But rapid improve- 


ments in experimental technique and the vast 
increase in the use of electronic devices of all 
kinds during the past thirty years have made 
the study of spontaneous fluctuations, and 
particularly those affecting currents and voltages 
in electrical circuits, a matter of lively concern 
to the electrical engineer. 

These spontaneous fluctuations seriously re- 
strict the practical possibility of detecting weak 
signals and, as they most commonly manifest 
themselves as an audible background hiss in 
receivers, the electrical engineer simply refers to 
them as “noise” despite the fact that, if they are 
to be regarded as truly random events, their 
frequency distribution will be a continuous one 
and not confined to the audible range. Fluc- 
tuation noise ts inevitable because an electric 
current, in fact, consists of a procession of charged 
particles and cannot be treated as a continuous 
flow of fluid. These individual current carriers are 
usually electrons. Their random motion within a 
conductor gives rise to thermal noise, their random 
liberation from a thermionic or photo-electric 
cathode causes what is known as the shot effect. 
while the slower and more considerable fluctuation, 
probably due to irregular changes in the work 
function affecting small areas upon the surface 
of oxide coated cathodes, is termed the flicker 
effect or excess noise. Multigrid tubes also 
exhibit partition noise arising from random 
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into the Variations in the relative proportions in which 
nform to the space charge current is shared between the 
vary con- respective collecting electrodes. ; 
t makes. Although probability considerations are basic 


to any attack on noise problems it is not until 
nearly three-quarters of the way through the 
text that any detailed consideration is given to 
statistical methods and the Fourier analysis of 
fluctuating suantities. Had these two chapters 
(in which also in the index, Stirling appears 
as Sterling) been inserted at the beginning, a 
considera number of references ahead could 
have beer vided. 
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ription 0 ‘t are employed to define the 


noisiness of networks and amplifiers, a careful 
analysis is carried out of the noise figure of 
receivers. This is followed by a most useful 
chapter on noise measurements. Noise powers 
are most simply measured with the aid of a linear 
amplifier in conjunction with a quadratic 
detector. Practical hints are provided con- 
cerning the design of noise amplifiers and 
thermal noise sources and on the factors affecting 
the choice of detectors, and it is shown how 
noise measurements can lead to an absolute 
determination of temperature. 

Tube noise, for which the shot effect is mainly 
responsible, is considered at low and high 
frequencies. Schottky’s theorem is derived and 
space charge is shown to be capable of exerting 
a considerable smoothing effect. Multigrid 
tubes are treated by sub-dividing them into a 
number of equivalent diodes. Noise due to 
secondary emission and to collision by ionisation 
is considered, together with the causes of noise 
in photo-cells. The discussion of noise at high 
frequencies is based on the Llewellyn-Peterson 
equations. The relative merits of various 
practical low noise circuits are then considered 
and here, as elsewhere, the representative values 
quoted are a most welcome and valuable feature. 
The discussion of excess noise in semi-conductors 
and vacuum tubes is prefaced by a brief outline 
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of solid state theory and includes information on 
noise in crystal diodes, transistors and photo- 
conductive cells. 

Two chapters deal with noise in mixer tubes 
and circuits, which is more pronounced than 
noise in amplifiers, and with noise in feedback 
circuits, which are sometimes erroneously stated 
not to alter the noise figure. Chapter 13 is 
devoted to noise in detector circuits, Chapter 14 
to vacuum tube electronics and Chapter 15 to 
space charge waves in electron beams. The 
concluding chapter discusses noise in physical 
instruments, first in a general manner and then 
in more detail as exemplified in radiation 
detectors, counters, galvanometers, and electro- 
meter triodes as well as in alternating-current 
methods for measuring small direct voltages and 
currents. 

Professor van der Ziel’s treatment is intended 
to show how the solutions of most noise problems 
can be reduced to an analysis of simple networks. 
He provides an authoritative survey of the 
tremendous advances made in our under- 
standing of the sources of essential and non- 
essential noise in electronic devices, and builds 
up a remarkably comprehensive picture of the 
present position. As a source of reference cover- 
ing all the aspects of noise that concern the radio 
engineer this is a work of major importance. 


LEGAL KNOWLEDGE SAVES TIME AND MONEY 


Law and the Engineer: The Law of Contract 
and Negligence as Affecting Engineers. By 
CHRISTOPHER F. Mayson. Chapman and Hall, 
Limited, 37  Essex-street, London, W.C.2. 
(63s.) 

The engineer might well say that the law has 

spread its tentacles throughout his profession. 

Equally, the lawyer can contend that at last 

industry as a whole is conducted with safety, 

thanks to the wise imposition of safety regula- 
tions. Both statements are substantially true; 
as the lawyer with an industrial practice has 
found he needs a knowledge of engineering, so 
also must the engineer have some knowledge of 
the law. An engineer in a factory must know the 

Factories Acts; in building, the Building 

Regulations; if a consultant, then the legal 

implications of the various standard forms of 

contract, and so on throughout the different 
facets of the engineering profession. 

Until this volume was published there was no 
book that would give the engineer the legal 
knowledge he requires in his everyday work. 
This book attempts, with a high degree of success, 
to state in easily understandable English those 
principles of law which are an essential part of an 
engineer's equipment. 

It is only if one knows the background of the 
English legal system that one can start to under- 
stand the law. Many, for instance, wonder how 
the House of Lords can appear to make law 
without the concurrence of the lower house; 
the book explains that type of anomaly. Like- 
wise why the judicial type of ignorance displayed 
by the question, * What is a nut and bolt?” is 
not as absurd as it sounds. But it is the law of 
contract that has probably more influence on 
industry than any other branch of the law, for 
it is by making agreements that industry gathers 
its raw materials and disposes of its products. 
It is not, therefore, surprising to find in a work of 
this nature that contract occupies the major part. 

Persons in responsible positions should realise 
the legal consequences of their actions, yet from 
the cases cited it is clear that many do not. 
For example, if a manufacturer orders machinery 
for his plant, he should know when the machi- 
nery becomes his, so that the necessary insurances 
can be effected. Does he own it when it is 
finished and ready for dispatch, or when it leaves 
the seller's works, or when it is delivered, or 
installed, or when it is paid for? Ownership 
creates many legal obligations and therefore it is 
essential that one should know at least when one 
comes into possession of an object. 

Law and the Engineer covers all these points 
and it is therefore a valuable compendium. By 


reading it the engineer executive may save 
thousands of pounds for his company. Suppose 
a machine fails owing to the breakdown of a 
mechanism and that the offending mechanism 
must be sent to the makers for repair. Mean- 
while, with the machine idle a valuable contract 
cannot be completed. The engineer in charge 
rings up a firm of carriers and tells them to take 
the broken mechanism to the makers; they 
agree todo so next day. Something goes wrong, 
however, and the mechanism is left lying around 
for several days in the carriers’ yard. The valu- 
able contract is not completed on time owing 
to the machine being idle, and the firm lose their 
profit and have to pay damages for not com- 
pleting the work by the stipulated day. Can they 
recover these damages and lost profits from the 
carriers? No, because the engineer in charge 
did not tell the carriers the circumstances which 
made it essential for the faulty mechanism to be 
delivered to the makers promptly. If he had 
known his law he would have saved his firm the 
loss. 

In these days of actions for personal injuries 
by workmen, it is essential to know the numerous 
safety regulations. It is not practicable to have 
teams of lawyers walking round machines, 
climbing ladders, and poking their rolled 
umbrellas through guards to see that the regula- 
tions are being complied with. Those in charge 
must know the regulations themselves, they 
must be able to tell at a glance whether a machine 
is properly fenced. Only by knowing the law 
and applying it can the thousands of claims on 
employers made each year by injured workmen 
be avoided. 

Litigation is expensive, not only in money for 
the lawyers (which is usually a matter for the 
insurance companies) but in time, for a company 
is certainly not profiting when they have some of 
their key men waiting about the Law Courts 
for a case to be heard. In a recent case a 
company’s superintendent of works flew from 
Newfoundland to give evidence, the Court rose 
for the Summer Vacation before he had been 
heard, so he had to fly back to Newfoundland 
and then return to England two months later 
when the case was continued. 

The book is written by a barrister who is also 
an engineer, and he has an obvious understand- 
ing of the engineer's problems. There is a fore- 
word by Lord Justice Denning, one of the most 
able judges on the Bench, who writes, ** | expect 
that many an engineer can get along very well 
without knowing anything about the law; but 
I cannot help thinking that he would get along a 
good deal better if he had some knowledge of it.” 
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MANPOWER IN ENGINEERING 
WAGES CHASING PRODUCTIVITY 


The picture presented in looking forward in the 
first month of 1956 is very similar to that seen 
in prospect exactly a year ago. There is a 
large wage claim from the engineering unions, 
a generally unsettled industrial climate and also 
the opportunities and attendant problems of the 
increase in automatic controls and nuclear fission 
in industry. There is the same chronic problem 
of reconciling the need for a large increase in 
engineering output from a labour force which 
grows at a tantalisingly slow pace. There ts the 
same difficulty of coping with rising labour costs. 
There are in fact only two major differences 
between the prospect now and that of a year 
ago, namely the onset this year of the American 
boom and the effects at home of the credit 
squeeze. 

The main lesson which this similarity of 
outlook holds for 1956 is that neither the 
opportunities nor the perplexities which seem 
about to overtake the engineering industry at 
the beginning of a year are necessarily those 
which will have to be encountered as the year 
unfolds. Throughout 1955 there was much 
discussion about automation, but except as a 
talking point the automatic factory did not 
make a big impact either on industrial pro- 
duction or on industrial relations. The time 
has still to come when it will become a critical 
issue. The Institution of Production Engineers 
have held a conference on the subject, and some 
shop stewards from the motor-vehicle industry 
have held an unofficial conference at Oxford 
about automation in their own industry, and 
issued a warning about redundancy. But the 
implications of automation both for output and 
labour relations are emerging rather more slowly 
than was popularly expected. Even the major 
wage award won by the A.E.U. last March has 
been absorbed, albeit with difficulty in many 
cases, and the brave words about rationalising 
the cumbersome wage rate structure in the 
industry have passed like water under a bridge. 
In the negotiations now taking place for a 
further wage increase, remarkably little has been 
heard about the willingness of the unions to 
tackle this problem of the wage structure. 


HIGHER OUTPUT 


It is not unlikely that the achievements in the 
deployment of manpower in 1956 will be of the 
less spectacular sort which occurred in 1955. 
There is no doubt that the big gains last year 
were a notable increase in the economy’s capital 
formation involving a higher output of engineer- 
ing goods, which was helped by an increase in 
the engineering labour force. This last favour- 
able development was one which even the 
optimists would have hesitated to forecast for a 
year which was in fact to see the unemployment 
percentage for industry as a whole hover between 
1-0 and 0-9. In this article last year we said 
that the critical issue for the engineering industry 
on the manpower side would be to get a large 
enough increase in productivity to enable the 
industry to carry the higher wage rates which 
were then imminent. In the event, these wage 
rates have been borne, with varying degrees of 
discomfort, to the accompaniment of a_ big 
increase In Output and a large increase in the 
rate of gross capital formation by the country 
as a whole. The increase in productivity in 
1955 was gained not by gestures by the trade 
unions on revision of the wage structure, nor by 
a tidy and massive expansion in the output of 
industrial equipment based on a growing appre- 
ciation of the advantages of automation, but 
on a hotch-potch of increased orthodox mech- 
anisation, additional overtime, managerial 
improvisation and a bigger labour force. The 
facts behind this achievement can be seen from 
the following paragraphs. 














During the year the engineering industry 
increased its manpower by a small but significant 
amount. It will be seen from the Table that 
there was hardly a category in which there was 
not an increase in labour recorded between 
September, 1954, and September, 1955, the latest 
date for which detailed figures are available. 
A feature of the increase has been the evenness 
of its spread over the engineering field. If the 
first category, covering metal manufacture, is 
excluded there was a fairly uniform increase of 
5 to 54 per cent. in the main engineering groups 
over the year under consideration, except for 
precision instruments where the increase was 
only 14 per cent. Yet there was an increase of 
only 0-75 per cent. in the working population. 


MACHINE TOOLS: HIGH PRODUCTIVITY 

Within these engineering groups the largest 
increase in manpower was achieved by machine 
tools, wireless apparatus and wireless valves, 
and also by bolts, nuts and screws. In the 
case of machine tools a 10 per cent. increase 
in manpower was accompanied by about an 
18 per cent. increase in output. 

The spread of the increased labour force has 
been satisfactory too. It has been apparent for 


Employment in the Metal Manufacturing and Engineering 
Industries of Great Britain (Thousands) 


Sept., Sept., Sept., 

1953 1954 1955 

Metal Manufacture §50-7 556-4 $72-8 

Blast furnaces ; 21-8 21-4 21-3 
Iron and steel melting, rolling, 

etc ; 222-4 221-1 226-7 

Iron foundries 124-8 123-9 126-3 

Tinplate manufacture 13-9 14-0 14-2 

Steel sheet manutacture 19-6 19-6 20-1 


Iron and steel tubes (incl. melt- 
ing and rolling in integrated 
works) . 44.0 44-8 46-9 

Non-ferrous metals, smelting, 
rolling, etc. 


Engineering, Shipbuilding and Elec- 


trical Goods .. 1917-5 1,991-7 2,097-3 
Shipbuilding and ship repairing 208-5 202-4 209-4 
Marine engineering 76-1 80-0 79-2 
Agricultural machinery (excl. 

tractors) 38-9 39-1 43-4 
Boilers and boiler-house plant 30-0 30-6 31-4 
Machine tools 101-8 107-1 113-3 
Stationary engines : 26:1 27-0 27-9 
Textile machinery and acces- 

sories .. a 66-5 66-3 65-6 
Ordnance and small arms 62-6 64-8 62-9 
Constructional engineering Fe 84-9 82-1 85-3 
Other non-electrical engineering 618-1 638-5 667-4 
Electrical machinery : 174-1 179-4 190-2 
Electric wires and cables = 58-0 60-1 64-5 
Telegraph and telephone appara- 

tus 53-9 53-1 57-1 
Wireless apparatus (excl. valves) 

and gramophones 112-1 127-7 146-4 
Wireless valves and electric 

lamps 2 41-0 46-1 54-4 
Batteries and accumulators 19-9 21-2 21-0 
Other electrical goods. 145-0 166-2 177-9 

Vehicles ; ; 1,109-1 1,158-1 | 1,215-8 
Manufacture of motor vehicles 

and bicycles : -| 298-1 315-7 338-5 
Motor repairers and garages. 269-8 275-1 285-6 
Manutacture and repair of air- 

craft , 221-6 233-7 246-9 
Manufacture of parts and acces- 

sories for motor vehicles and 

aircraft . : 147-4 159-8 173-8 
Locomotive manufacture 83-1 81-9 80-1 
Manufacture and repair of rail- 

way Carriages and wagons and 

trams . 81-0 83-7 82-8 
Carts, perambulators, etc. : 8-1 8-2 8-1 

Metal Goods not elsewhere specified 486-2 501-5 $22-5 
Tools and cutlery ee ; 44.9 46.9 49-0 
Bolts, nuts, screws, rivets, nails, 

etc 39-3 41-2 44-7 
Iron and steel forgings, not 

elsewhere specified 38-6 39-0 40-5 
Wire and wire manufacture 37-9 37-4 39-3 
Hollow-ware : 60-8 60-3 61-4 
Brass manufacture 48-7 49-1 $1-3 
Metal industries not elsewhere 

specified P --| 219-0 227-6 236-3 

Precision Instruments, Jewellery, 

etc. ; , 135-6 139-6 144-1 
Scientific, surgical and photo- 

graphic instruments, etc. , 85-7 86-9 89-6 
Manulacture and repair of 

watches and clocks 16-5 16-5 17-5 
Jewellery, plate and refining of 

Precious metals ‘ : 0 


Musical instruments ‘ ~~ 8- 
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iron and steel industry attracte remarkably 
little new manpower; the blast faces, whic: 
had a record year, actually employed se 
people in September, 1955, than in the ie 


month of 1954. 

While the labour force increased overall by 
about 4 per cent. (if the numbers employed jp 
metal manufacture are added to those in engi- 
neering) the increase in output over the Period 
was about 9 per cent. This means that the 
increase in productivity was of the order oj 
4 per cent., although it varied quite considerab), 
as between one section of the engineering indys. 
try and another. Nevertheless, the overaij 
impression is that the increase in productioy 
owed about as much to higher productivity as tp 
an increase in the labour force. Even in sections 
of the industries which expanded their output 
at more than the average—machine tools js 
case in point which has already been quoted- 
the increase in productivity was accompanied 
by an increase in manpower that was roughly 
equal. he 

It was said earlier that the major gain in 1955 
was the increase in capital investment helped by 
the increase in the labour force and productivity 
In this article of the series last year we emphasised 
that the prospect for a big increase in engineering 
output that would enable the industry to absorb 
the wage increase which was agreed in March, 
1955, would depend on a major advance in the 
gross capital formation by the community as a 
whole. This increase in fact took place. Taking 
the figures so far available for the gross capital 
formation achieved last year and in 1954, and 
basing them on 1948 prices, the gross domestic 
fixed capital formation of the country as a whole 
in 1955 was about £2,034 million, compared 
with £1,826 million in 1954 and £1,741 million in 
1953. In other words, whereas the formation of 
gross domestic fixed capital increased by 5 per 
cent. in 1954 it probably increased by as much 
as 11 percent. in 1955. There was also a notable 
expansion in engineering exports during the 
year, so the wage concession of last March was 
to some extent absorbed by a big increase in 
turnover at home and abroad, aided until the 
closing months of the year by the Government’ 
economic policy. Until the autumn Budget it 
could not be said that the credit restriction 
policy was directly aimed at or seriously affected 
the heavy-engineering industry. 


OFFSETTING INCREASED COSTS 

It has been said that the increase in wages 
was to some extent offset by this increase in 
capital formation. It is doubtful, however, | 
all engineering concerns could offset all the 
increase in wages either by higher prices or the 
economies of large-scale production and It's 
certain that many companies found higher 
wages, together with higher raw material prices, 
a serious embarrassment as the year went 0? 
Of recent months evidence has been accumulating 
that many companies have enjoyed higher 
turnover in their latest trading yeer but only at 
a reduced profit per unit of output. Towards 
this reduction, higher wages have made at leas 
some contribution. o—_— 

To-day, at the same period of 1/56 as in 195°, 
the industry faces a demand for « ‘rge increase 
in wages (this time put at 15 per « ot.) based of 
the assertion by the unions that « industry 
increasingly prosperous, that ductivity ; 
rising and that so also is the cof living. 


is true that prosperity is increasi: ut margin’ 
output is becoming less pro! ‘le and ~ 
continuing pressure of wages y yet ~ 
serious repercussions on export Productivit) 


. * 2 . eat 
in the industry has increased ov ‘he last ye 
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larkable 

1€s have probably n ore than by about 44 per cent. 
OTe ney while the ci if living has gone up by 54 per 
les. Ay cent. betwe March and November. These 
ACturing figures suge. hat a settlement in the region of 
Ndustry, 10 per cent. ay be feasible if the employers 
ut With are prepare » accept the point that wages 
r force should incr proportionately to productivity 
1ded the and the cost living. The figure of 15 per cent. 
arkably can be rege’ cd only as an initial bargaining 
5 Which position by | trade unions. 


d fewer Even a novonal figure of 10 per cent. begs 
1e same many questions. It would appear that it may 
he absorbed by the industry without acute 


erall by embarrassment (the emphasis is on the word 
loyed in * acute") only if gross national capital formation 
in engi- (including engineering output), employment in 
e period the engineering industry, and the export drive 
that the continue to expand at the same rate as in 1955. 
Inder o/ js this likely to happen? There is every indica- 
tderably tion that the credit squeeze will prevent gross 
& Indus- capital formation and engineering output in- 
overal creasing at the same rate as last year. At a 
duction ouess, the rate of increase might possibly be 
Ity as to somewhere between that for 1954 and that for 
Sections \955. Engineering output, especially at the 
F output lighter end of the trade, is likely to feel the 
Ols is g impact of higher purchase tax as well as credit 
juoted- restriction at least until such concessions as the 
mpanied April Budget may offer can come into force by 
roughly the early summer. On the other hand, there is 


‘ a good possibility that recruitment will continue 
1 in 1955 to go on at its recent gradual rate, especially 
elped by if wages are high and the credit squeeze achieves 
luctivity its object. So far as the home market is con- 
Phasised cerned. on balance the possibility of the industry 
zineering absorbing a substantial wage increase with no 
0 absorb more embarrassment than in 1955 is somewhat 
| March, reduced. This somewhat pessimistic conclusion 
ve in the is reinforced by the fact that raw material prices 
lity as a are likely to remain very firm, a prospect which 
Taking was discussed in some detail in last week’s 
$ capital article 
954, and 
domestic 
a whole 
ompared 
nillion in 
lation of 
by 5 per 
as much 
a notable 
ring the 
arch was 
Srease in 
until the 


IS PER CENT. WAGE CLAIM 


In the export market the prospect is frankly 
disturbing. A glance at recent figures of wage 
increases in this country compared with those 
abroad (and the trend of wages in general is 
not out of line to any serious extent with the 
trend of engineering wages in particular) shows 
that the apprehension expressed by Sir Percy 
Mills in January when the unions formally 
made their 15 per cent. claim was not a mere 
bargaining gesture. If the position in the first 
half of 1955 (which covers the introduction of 


‘rnment s the last increase in engineering wages) is compared 
Budget 11 with that in 1952 it will be found that the per- 
estriction centage increase in hourly earnings for manu- 
y affected lacturing industry as a whole was greater for the 


United Kingdom than any other major industrial 
country in the world. We have to go back to 
1950 before the rate of increase in certain other 
in wages countries exceeded that for the United Kingdom. 
crease in Even in the five years 1950 to 1955 only Sweden, 
wever, |! France and Japan exceeded the percentage 
t all the increase of the United Kingdom, and Japan was 
es or the 4 special case. The hourly earnings in this 
and it 1s country have therefore been increasing more 
d higher quickly in the last three years than any other 
ial prices. country, and in the last five years they have been 


STS 


went On. exceeded only by three countries. Taking 
mulating industrial production over the last three years, 
d higher this country has increased its average monthly 
it only al rate less t! Germany, Italy or Japan. Over 


Towards the last 
e at least inferior 
and Japa 


years Britain’s performance is 
ermany, France, Italy, Belgium 
| ranks about equal to that of the 


5 in 1955, United St 

: — — is an impressive performance for a 

_ ‘ ae iS trying to increase the volume 
y alue 


‘s exports. It is quite clear from 
‘at hourly earnings in this country 
more quickly than in countries 
are our severest competitors, 
‘| production has not increased 
_to absorb the higher earnings. 
lore a real danger that in 1956 
ve will be seriously embarrassed 
‘s well as raw-material costs. 

‘chances that this rather pessimis- 
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Relative movements in retail prices and wage 
rates since 1949. (Index: June, 1947 — 100.) 


tic conclusion may not work out in practice? 
It is possible that the credit squeeze may achieve 
its effect in time for the Budget to bring a 
relaxation of this squeeze and offer scme 
encouragement to increase orders for equipment 
from those sections of the engineering industry 
which are bearing the brunt of the present 
restrictive policy. If this should happen it 
would be possible to think again in terms of an 
expanding economy, an encouraging rate of 
increase of productivity and the likelihood of 
further strides being made towards automation 
It is also possible that strikes may be less of an 
obstacle to increasing output in 1956 than in 1955. 
In this connection, however, it is necessary to 
bear in mind two things. First, the unions in 
general are adopting a more militant policy in 
wage negotiations than they were a year ago, 
and it is highly likely that labour organised by 
the T.G.W.U. (and many engineering concerns 
have this union to deal with as well as the 
A.E.U.) will be less accommodating in reaching 
agreement on wage demands than they were 
in 1955. 

It is possible, however, that wages may begin 
to rise more quickly abroad, notably in Germany, 
than they have done in the recent past. The 
German economy is very vulnerable in some 
respects to higher wages, for capital investment, 
although impressive, has had large arrears to 
make up after the dismantling period came to an 
end, and recovery has owed much to an efficient, 
expanding labour force which is now fully 
employed. Here is the nub of the situation for 
1956. Wage costs will go up in this country. 
Time alone can answer the following two critical 
questions. First, can they be spread over a 
higher output? Second, will wage costs abroad 
begin to catch up with those in this country? 
The answer could be * Yes,” but at the beginning 
of the year it has to be given with more hope 
than conviction. 

x xk * 


TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. 


Centreless Grinding. CINCINNATI MILLING MACHINES, 
Ltp., Woodlands Farm-road, Tyburn, Birming- 
ham, 24. No. 2 centreless grinder. A new 
machine more than 1,000 Ib. heavier than its 
predecessor and incorporating many new features. 
Capacity: with standard work-rest ¥ in. to 3 in. 
diameter, with low throughfeed work-rest 2 in. to 
4} in. diameter. The machine incorporates a 
ball-bearing mounted lower slide, infinitely variable 
speed drive to the regulating wheel, pressure 
lubrication of the regulating wheel spindle bearings, 
and stabilised in-feed screw. A wide range of 
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extra equipment is available, including automatic 
balancing of the grinding wheel. Illustrated 
brochure. 


Heavy Civil Engineering Plant. SourHwest WELDING 
AND MANUFACTURING Co., Alhambra, California. 
Ripper: model RXH-3, weighing 25,000 Ib. and 
designed to give standard penetration depths of 
36 in., 42 in. and 48 in.; additional centre claw 
available to cut to depths of 60 in. Sheepsfoot 
rollers: one or two drum models; drums of 5 ft. 
diameter by 5 ft. long and weighing about 14,000 Ib. 
when filled with water. Compaction _ roller: 
five models with rated capacities of 10 to 100 tons, 
built around Caterpillar tractors. Illustrated 
leaflets. 

Thread Grinding. Coventry GAUGE AND TOOL 
Co., Lrp., Coventry. “ Matrix” plain thread 
grinding machine in two sizes: No. 37 for work 
up to 14 in. diameter by 20 in. long, and No. 47 
for work of the same diameter but up to 42 in. 
long. Both machines produce single or multi- 
start parallel threads of any desired form with any 
desired pitch from 0-025 in. to a lead of 12 in. 
Extra equipment for internal thread grinding and 
a wide range of other purposes is available. 
Illustrated brochure. 


Repeating Coil for Audio Cables and Repeater Systems. 
STANDARD TELEPHONES AND Castes, Ltp., Trans- 
mission Division, North Woolwich, London, E.16. 
Typical examples of the wide range of repeating 
coils manufactured for use in the audio range. 
Tables of sizes, weights and electrical character- 
istics. Summaries of principal features.  IHlus- 
trated pamphlet. C/2010 Ed. 2. 

Electric Soldering Iron. THe Acru ELectric Too. 
MrG. Co. Lrp., Chapel-street, Stockport-road, 
Levenshulme, Manchester 19. Extra heavy duty 
electric soldering iron weighing 8 Ib. Power 
consumption 450 watts. Maximum heat reached 
in 5 minutes. Three interchangeable copper bits. 
Aluminium can be soldered when using special 
Al solder. Illustrated leaflet. 


Compressed-Air Pumps and Valves. CHartes S. 
Mapan & Co. Lrp., Vortex Works, Altrincham. 
The ‘* Airhydropump” air-operated hydraulic 
compressors, single and double acting giving 
hydraulic pressures up to 27,200 Ib. per sq. in.; 
also Vortex and Ghurkha pumps, control valves up 
to 50,000 Ib. per sq. in., and special testing 
equipment. Illustrated catalogue. 

Synchronous Process Timer. Lonpex, Lrp., Anerley 
Works, 207 Anerley-road, London, S.F.20. New 
process timer for panel mounting with adjustable 
time setting and automatic re-setting. Synchronous 
driving motor. Control of any process either 
directly or by light or other signals. Illustrated 
list No. 170. 


Self-Priming Centrifugal Pumps. =GooprNouGH 
Pumps Ltp., 70-72 London-road, Twickenham, 
Middlesex. Automatic self-priming centrifugal 
pumps with outputs up to 75,000 galls. per hour. 
Skid or trailer mounted with petrol or Diesel 
engines. Illustrated catalogue. 


Capstan Lathe. Murabd DeveLopMeNTs, Lrtp., 
Stocklake, Aylesbury, Buckinghamshire. 6} in. 
centres capstan lathe with 16 spindle speeds in 
forward and reverse, 6 automatic feeds to the 
turret, and 6 automatic feeds, both longitudinal and 
transverse, to the cross slide. Illustrated leaflet. 

Electricity for Spinning Mills. = British THOMSON- 
Houston Co., Lrp., Rugby. The use of electric 
drives in the cotton-spinning mills; equipment 
required, planning and problems encountered. 
Booklet by Mr. S. Birchall, entitled ‘ Cotton 
Spinning Mills: Conversion from Steam to Electric 


Drive. 
Welding Equipment. Quasi-Arc_ Ltp., Bilston, 
Staffordshire. Welding sets, generators, trans- 


formers and ancillary equipment; electrodes, 
shields, positioners and all equipment for manual 
or automatic welding. Illustrated descriptive 
booklet, TC 845 9. 

Verniers and Micrometers. BROOKS AND WALKER 
Ltp. 47 Great Eastern-street, London, E.C.2. 
* Ritefeel ’’ verniers, calipers, height and depth 
gauges, up to 72 in. capacity; gear-tooth calipers, 
and inside and stick micrometers up to 50 ft. 7 in. 
capacity. Illustrated catalogue. 

Engineers’ Stethoscope. Capac Co. Lrp., 2 Ulls- 
water-road, London, $.W.13. Bin and Mon Aural 
stethoscopes for noise and vibration detection. 
Can also be used for noise comparison and to test 
surface finish. Leaflets. 

Portable Metal Saw. Epwarp G. Hersert Lip. 
Atlas Works, Levenshulme, Manchester 19. 
“Rapidor” portable saws, hand or power- 
operated, for cutting bull-head or flat-bottomed 
rail. Illustrated leaflet. 
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WATER-COOLED REACTORS 


DESIGNING POWER PLANTS TO USE BY-PRODUCT 
PLUTONIUM 


When by-product’ plutonium becomes available in 
quantity from the early nuclear reactors, it will be 
desirable to have other reactors capable of using it as 
fuel. Such reactors will be designed to burn plutonium 
in conjunction with natural or depleted uranium as 
efficiently as possible, and among the more promising 
thermal reactor systems which could be developed for this 
purpose are the sodium-cooled graphite reactor and the 
pressurised-water moderated reactor. Ina paper entitled 
* The Pressurised Water Reactor as a Source of Heat 
for Steam Power Plants,’ presented at a general meeting 
of the Institution of Mechanical Engineers on Decem- 


ber 14, 1955, by J. M. Kay, M.A., Ph.D., 
A.M.1.Mech.E., and F. J. Hutchinson, M.Eng., 
Member of Council, .1.Mech.E., MA.E.E..* — the 


pressurised-water reactor was examined from the 
power-plant engineer's point of view; and various ways 
in which it could be employed as a source of heat for 
steam power Stations were discussed, Boiling-water and 
flash-steam reactors were also considered. The meeting 
was held in conjunction with the British Nuclear 
Energy Conference in the Great Hall of the Institution 
of Civil Engineers, An abridged version of the paper 
is given below, 


PRESSURISED-WATER SYSTEM 
The description ** pressurised-water reactor” will 
be taken to include both light-water and heavy-water 
moderated reactors employing a pressurised-water 
cooling system. The general engineering features 


* Both of Kennedy and Donkin, consulting engi- 
neers. 
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Heat release in a reactor core. In the 


case of a thermal reactor with a cylindrical core 

and reflector, the heat release follows a Bessel 

function distribution with radius, and a cosine 
distribution with axial distance. 
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Fig. 2 Heat release and temperature distribution 

in a channel. It is desirable to avoid large peaks 

in heat release at the core centre (see Fig. 1), and 

this is effected by ‘* flattening.”” As a result, 

calculations of heat transfer may be confined to 
a single channel. 





would be similar in both cases. A heavy-water 
moderated reactor, however, is capable of using 
natural uranium provided a calandria type of con- 
struction is used, so that most of the moderator can 
be maintained at high density. In addition, because 
of the rather open lattice arrangement required, 
it involves a rather larger diameter of core. A light- 
water moderated reactor on the other hand must be 
fuelled either with enriched uranium or with a 
mixture of uranium and plutonium, and the ratio of 
moderator volume to fuel volume is much smaller 
than with the heavy-water reactor. 

The core of a pressurised-water reactor will consist 
of a cylindrical assembly of fuel elements arranged 
in lattice formation and housed inside a pressure 
vessel. Each fuel element will normally be located 
inside a coolant channel or duct, and water will be 
circulated at a fairly high velocity to secure the 
required rate of heat removal. The moderator and 
coolant water must normally be pressurised to prevent 
the occurrence of boiling inside the core. 

There is now sufficient published information on 
neutron diffusion theory and the properties of 
uranium to enable engineering calculations to be 
made regarding the sizes of certain types of nuclear 
reactor and the distribution of heat release. 
Consider the case of a thermal reactor with a cylin- 
drical core and reflector. The heat release per unit 
volume of core will be given by an equation of the 
form 


Q= C_.x Jo (er) cos(P x) . # "®) 


that is, the heat release follows a Bessel function 
distribution with radius, and a cosine distribution with 
axial distance as indicated in Fig. 1. 


NEUTRON FLUX AND HEAT RELEASE 

In many reactor designs the radial distribution 
of the neutron flux and heat release is deliberately 
altered by “flattening.” This can be achieved by 
using two different types of fuel element with different 
degrees of enrichment; by introducing neutron- 
absorbing material in the central region of the core; 
or by other devices. From an engineering point 
of view it is obviously desirable to avoid a large peak 
in the heat release at the centre of the core. It will 
therefore be reasonable to confine the investigation 
of the heat transfer between fuel element and coolant 
to a single channel, and to assume a channel rating 
equal to the radial average for the whole core. 

The axial distribution of neutron flux and heat 
release may also be subject to distortion if control 
rods are employed which operate by axial movement 
into and out of the core. However, for the purposes 
of a preliminary calculation it will be sufficient to 
take the normal cosine distribution; that is the heat 
release per unit length for a single channel will be 
given by 

H = H, cos se F s & 
L 
where H, is the maximum rate of heat release per unit 
length at the centre of the channel; x is the axial 
distance measured from the centre; and L’ is the 
extrapolated length of the core. 

For heat transfer from the surface of a fuel element 

to the coolant, the heat flux g will be given by 


H 
q - h(T,; — T) 
and hence 
i 
T, — T bh cos il  & 


where T, is the surface temperature of the element: 
T is the coolant temperature; / is the heat-transfer 
factor; and A is the effective perimeter of the element. 

The temperature rise of the coolant in flowing 
along a channel is given by 


mcepdT = Hdx 
or 
dT H, 7x 4 
x aa 6 : a 
and hence 
My 2h aL 
mm mep 7 "sC" (5) 


where T, is the inlet coolant temperature; 
Outlet coolant temperature; 
coolant in the channel; and cy, is the specific heat 
of the coolant. The resulting temperature distribu- 
tion along the surface of the fuel element is shown 
for a typical case in Fig. 2. 

If boiling of the water inside the core is to be 
prevented, the maximum surface temperature of a 


T, is the 
m is the mass flow of 
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Fig. 3 Pressure vessel for pressurised-water 
reactor. In systems using water as coolant and 
moderator there are two main approaches: in one 
the water is permitted to boil; in the other it is 
maintained under pressure to prevent boiling, thus 
eliminating steam voids in the core and consequent 
fluctuation in moderator action. The vessel 
shown is 9 ft. in internal diameter and designed 
for a working pressure of 1,500 !b. per sq. i. 
(Babcock and Wilcox). 
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fuel element must not be allowed to rise above the 
saturation temperature at the reactor pressure. 
This limitation will fix the permissible temperature 
levels throughout the reactor. 
The difference between 
temperature and the coolant inlet 
of particular interest, and this is g!\: 
by Ginns’s equation which can b 
equations (3) and (4). 


the maximum surface 
perature T, 
1 convenient! 
derived from 


i }(T, —T) 
Tsmax. —T, = $(T. —T)) + AT? a 
sin 5) 
(6) 
where AT, is the value of (T, — T) = 0; that's 
H 
Ate = 55 
. ° ° q '¢ 
It is convenient to start with t ra bps 
element of circular cross-section 5 a scale 
annular passage for the coolant. ruc wach 
lations for the core are usually base an ry ; 
lattice element or unit cell of this t ven 
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r the fuel element may ultimately 
heat transfer calculation can then 


‘*RESSURE VESSEL 
eter of a light-water reactor of the 
eration might be between 6 and 8 ft., 
- degree of enrichment and quantity 
ec used. The core diameter of a 
-tor, on the other hand, would be 
owing to the necessarily greater 
“nium ratio required and the corres- 

open lattice. 

water reactor, if allowance is made 
‘ickness of reflector surrounding the 
ressure vessel of 9 or 10 ft. diameter 
ved. The absolute temperature level 
will be fixed by the permissible reactor 
it is therefore necessary to determine 


the upper practical limit. Table I gives the wall 
thickness required for a fusion welded mild-steel 
pressure vesse! of 10 ft. internal diameter. 


The 1,500 


ib. per square inch case probably 


represents a reasonable upper limit, and should not 


Taste | 


Reactor working pressure, Ib. per 


sq. in 
Wall thickness, in 


Vi 
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Wall Thickness and Working Pressure 


1,000 1,500 , 2.000 
5 74 10 
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cal steam-raising plant. Pressurised 
he reactor is passed to an external 
er, Shown here, in which steam is 
‘ted (Babcock and Wilcox). 








involve going far outside the range of normal welding 
techniques or existing manufacturing capacity. 

The most difficult part of the pressure-vessel design 
will be the method of end closure. It would be 
desirable to have a removable end or top cover which 
could be opened up for major refuelling operations: 
protection from radiation under these conditions 
would be provided by flooding the reactor with 
water to a level of some 6 or 8 ft. above the top of 
the core. The design of a satisfactory flanged and 
bolted joint for the diameter and pressure envisaged, 


however, presents a serious problem. 


The leading proportions of a typical pressure vessel 
of 9 ft. internal diameter, designed for a working 
pressure of 1,500 Ib. per square inch, are shown in 
Fig. 3 (Babcock and Wilcox, Limited). If 1,500 Ib. 
per square inch is taken as the limiting reactor pres- 
sure, the corresponding saturation temperature will 
be 596 deg. F. and this will fix the permissible tempera- 


ture levels throughout the plant. 


In the limiting 


case, with local nucleate boiling at the hottest point 
on the surface of the fuel element, the permissible 
value Of Tymax. would therefore be equal to the 
saturation temperature, 596 deg. F. Some provision, 
however, must be made for departure from design 


conditions, and 


below of the 


steam cycle an additional 20 deg. F. will be allowed ; 
that is, the maximum surface fuel-element tempera- 


ture will be taken as 576 deg. F. 


There are various possible methods for maintaining 
and controlling the pressure in the reactor-vessel and 


coolant circuit. 


One arrangement involves the use 


of a special pressurising tank or steam dome, in which 
the water is heated electrically to the boiling point 
corresponding to the reactor pressure. 

PRIMARY COOLANT CIRCUIT 


It has been noted that with fuel elements of approxi- 
mately 4 in. equivalent diameter, the temperature 


difference (Tymax. 


T,) could be limited to about 


100 deg. F. at a heat rating of 20 million B.Th.U. per 
hour per cubic foot without employing excessive 


water velocities. 


The temperature rise T, 


T, of 


the coolant in a channel will depend on the heat 
rating for the channel and the mass flow of water. 
For a given heat rating for the fuel, and for a given 
water velocity, the coolant temperature rise will 
therefore depend on the geometry of the channel. 
In the following calculation a value of 36 deg. F. 


will be taken as a typical figure. 


For a 500 MW 


reactor this would imply a total mass flow of water 
of approximately 12,000 Ib. per second or 90,000 
gallons per minute at 1,500 Ib. per square inch. 
With these values for the temperature differences, 
and a maximum fuel-element surface temperature 
of 576 deg. F., some typical figures for the tempera- 


tures in the reactor and coolant 


circuit can be 


obtained, and these are given in Table II. 


Taste I1.—Typical Figures for the Temperatures in the Reactor 


Maximum at uranium centre , 
Maximum at fuel-element surface 


Coolant outiet 
Coolant inlet 


For the external heat exchanger in this case a 
steam pressure of 450 Ib. per square inch and satura- 
tion temperature of 456 deg. F. may be assumed. 
A suitable design for an external heat exchanger is 
shown in Fig. 4 (Babcock and Wilcox, Limited). 

The drawing represents a shell-and-tube heat 
exchanger arranged as a natural circulation unit. 
Feed water enters the shell at the bottom and after 
passing through a feed preheating section mixes 
with the boiler circulation water, which is returned 
from the boiler drum. The mixture of steam and 
water leaves the heat exchanger at the top of the shell 
and passes to the boiler drum. High-pressure water 
from the reactor enters the header at the top of the 


and Coolant Circuit. 


Temperature, 
deg. F. 
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Fig. 5 Glandless circulating pump for pressurised 
primary coolant circuit (Hayward Tyler). 


. High-pressure 
circulation (in). 
. Pressure cover. 
. Stator windings. 


“mAs > 


bearings. 


G. Pressure shell. L. 
H. Low-pressure 
cooling water 
from jacket. 
Stator laminations. J. High-pressure 
Rotor. circulation (out). 
. Tilting-pad journal K. Heat baffles. 


Low-pressure 
cooling water 
to jacket. 

M. Discharge. 

N. Volute. 

P. Impeller. 

R. Pump case. 


S. Suction. 


unit and passes downwards inside the tubes of the heat 
exchanger, returning to the reactor by way of the 


header at the bottom. 


In view of the high pressure 


in the primary coolant circuit, and to avoid any 
danger of leakage, it would be desirable to employ a 
glandless pump with enclosed motor drive, such as 
that shown in Fig. 5 (Hayward Tyler and Company, 
Limited; see also ENGINEERING, vol. 180, page 433 


1955.) 


FIVE STEAM CYCLES COMPARED 

Thus with a reactor pressure of 1,500 Ib. per square 
inch, saturated steam can be generated under practical 
conditions at a maximum pressure of about 450 Ib, 
per square inch, and the next question is the choice 
of steam cycle and the design of the external plant. 
In the following comparison a number of different 
arrangements are analysed on the assumption that 
steam is generated at a normal working pressure of 
420 Ib. per square inch. These schemes are shown 
diagrammatically in Fig. 6. Fig. 6 (a) represents a 
cycle with saturated steam and water separation; 
(b) with saturated steam and intermediate reheat; 
(c) with saturated steam and live steam reheat; 
(d) with superheat from the reactor and lowered 


TaBLe I1].—-COMPARISON OF STEAM CYCLES. 


(a) 
Water 
extraction 
Turbine stop-va!ve pressure, Ib. per sq. in. abs. . 420 
Turbine stop-valve temperature, deg. F. .. 450 
Reheater inlet pressure, Ib. per sq. in. abs. -— 
Reheat temperature, deg. F. ae - — 
Back pressure, Ib. per sq. in. abs. .. 0-75 
Final feed temperature, deg. F. ; 315 
Turbo-generator efficiency, per cent. 27-8 
Steam rate to turbine, Ib. pe 13-28 
Electrical output, MW 139-0 
Steam to turbine, |b. per hr. 1,850,000 
Steam to condenser, !b. per h 1.140,000 
Exhaust area, sq. ft. . ; 139 


Cycle 
(bh) tc) 
High-pressure Live-steam 
water reheater 
reheater 
420 420 
450 450 
100 100 
450 
0-75 0-75 
315 315 
27-8 z1-3 
11-65 8-8 
139-0 136-5 
1,620,000 —— 
1°140,000 = 
139 139 


(d) 


Low-pressure 


superheated 
steam 


210 
450 


le 
Separately 
superheated 
steam 


380 
900 


167 


5 t 
oe F ee 
ES « ‘ 
oped 
: 
’ ww 
J yet ‘ 
) ‘ b | 4) 
are 
ar ee) 
ae 
; 
xt : 
+ ow } 
if 
P I tie 
mr bee 
H 
. ea 
* 
: i 
- 
t ita 
a y 
‘ 
a< 
; “a 
‘ 
: » 
ou 
rq : 
' 
’ . 
% ° 
+ 

’ 

Ph 4 
jae 
> é 

’ 
set 
j ~ 
> 
; . 
t ‘ 
: To) 

, J 

# 

i* 

? ’ 
“ 
i” : 
a 
ke 
i it: 
‘ ‘4 
¥ uke 
. } ’ 
ay ae be 
if ae #4 
{ ‘ 
aes 

+ 
|p”. ’ 
ria ey 
} t 
lite of 
~ ’ 
ia 

ar 
7 Sy i 
py 
4 
4 4 
Fy 4 “— 
o 
’ 
, m 
43 
3 ’ 
: 
Pa 
ace 
. Yas 
' i : . 
hoy ) 
4 a 
Oe EN 
? 
' 

’ ‘ 
, 47 4.3 
6.% a hi 
Z a 
Fm) 
Pi 
‘ : 

fel 
s. ery 
on 
t te 
‘ Tee es 
” 
‘ fy 
tins 
‘ ie 
Pr 
‘ . i. 
‘ , 
h ‘4 
; 
‘ a] 
J ee 
re 
‘ i 
P + 
' LJ ¥, 
» 4 
ax 
oy 
7 
; 7€ 

a”. 

. 

: 

; 

J 
“ i 








> 











80 


420 Lb. per Sq. In. Abs. 
Dry Saturation 


Fy 


: 






12) 


Sat 
Mra 
99 on 


rie = 
> 
2 
& 
1000 as 
Ly 
. eo 
, 900 
Pal 
14 1S 16 1-7 16 
. dD 
: ntropy 
( il E I 1 ENGINEERING” 
(a) 


420 Lb. per Sq. In. Abs. 
Dry Saturation 








‘a 

















| 7 pe. 
| 
me weet { 
A ww r 1,300 
AY Lb. per 
~ 
: Sq. In. Abs. py 
™ 
41,200 
1.100 = 
i) 
-1.000 


L 4 4 4 900 
14 15 1-6 17 1-8 


Entropy p 


(b) 


(334:6) “ENGINEERING” 


January 20, 1956 ENGI -ERING 


420 Lb. per Sq. In. Abs. | 
Dry Saturation 








Enthalpy Hi 


| 
| | | = 
1-4 15 16 1-7 I 300 


8 
(3341.F.) 


Entropy Pp 
(c) 


“ENGINEERIN 


Fig. 6 Given a reactor pressure of 1,500 Ib. per sq. in. saturated steam can be generated at about 450 Ib. per sq. in., and a number of different steam cycles 


are possible. 


boiler pressure; and (¢) with external superheating 
from a combustion source. 

The cycle efficiencies have been calculated using 
the following assumptions: in each case the back 
pressure has been taken as 0-75 |b. per square inch, and 
the leaving losses at 20 B.Th.U. per |b. flow through the 
last stage; the turbo-generator mechanical and 
electrical losses have been taken as 3 percent. These 
assumptions are arbitrary and have been made for 
comparative purposes only. 

A summary of the results is given in Table III. 
Owing to the relatively !ow initial temperatures and 
moderate heat drops the specific output of all the 
cycles is low if viewed in the light of modern high- 
temperature steam-plant practice. Even the least 
efficient cycles, however, can produce over 120 MW 
of electrical power from 500 MW of reactor heat. 
While the size of turbo-generator required for such 
plant is within the normal range of existing designs, 
some problems arise in connection with the low- 
pressure end of the turbine, which would not be 
encountered in a high-pressure machine of equal 
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210 Lb. per Sq. In. Abs. 
450 F. 
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Enthalpy HH 


(3344) 


Entropy ‘p 
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(d) 
Fig. 6 (cont.) 


output. A triple exhaust arrangement is to be used 
on the first 200 MW. high-pressure machines running 
at 3,000 r.p.m. now on order from British companies. 

The water extraction or reheat cycles shown in 
Table Hl, might just be covered by using a turbine 
having a similar frame. The other two cycles, 
particularly the 213 MW _ separately superheated 
cycle, would require four such exhausts if developed 
using a single machine of 3,000 r.p.m. By using a 
turbine of speed 1,500 r.p.m., however, an exhaust 
area of at least 75 sq. ft. and possibly as much as 
100 sq. ft. could be accommodated. The 213 MW 
separately superheated cycle could therefore be 
developed using a single-shaft machine running at a 
speed of 1,500 r.p.m. and with a double exhaust. 
Alternatively, there should be no difficulty in building 
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Even the least efficient cycles can produce over 120 MW of electrical power from 500 


MW of reactor heat and the separately superheated cycle can give as much as 213 MW; (d) superheat 
from the reactor with lowered boiler pressure; (e) external superheating from a combustion source. 





Those shown are based on the assumption that steam is generated at a working pressure of 420 Ib. per sq. in.: (a) saturated steam with water 
separation; (b) saturated steam with intermediate reheat; (c) saturated steam with live steam reheat. 


(See Table III.) 


two machines running at 3,000 r.p.m. of approximately 
100 MW each, two such machines being associated 
with a single 500 MW reactor. 

If the separately superheated cycle is compared 
with the unsuperheated water-extraction cycle it will 
be seen that an additional electrical output of 74 MW 
is obtained. The combustion heat required for 
superheating the steam, if a figure of 88 per cent. 
combustion efficiency is assumed, would be 
163-5 MW. The overall efficiency of the combustion 
end of the cycle is therefore 45-2 per cent. The two 
cases are set Out for comparison in Table LV, where 
500 MW reactor heat is considered in each instance. 
Taste IV. 


Comparison of Separately Superheated and Un- 
superheated Water-Extraction Cycles. 


Separately 


Water 
- extraction | superheated 
cycle cycle 
Reactor heat, MW .. a = 500 500 
Combustion heat, MW ap ne 163-2 
Electrical output, per cent. 139-0 213 
Overall efficiency, per cent. 27-8 32:3 
Efficiency of utilisation of com- 
bustion heat, per cent. : 45:2 


If a coal-fired or oil-fired superheater is used 
it would be possible to provide some of the feed 
heating from the combustion heat. It will generally 
be found preferable, however, to make use of regenera- 
tive feed-heating as shown in Fig. 6(e) and to 
provide a large air preheater at the exhaust end o! 
the combustion plant. 

SEPARATE SUPERHEATER 

In considering the use of a separate superheater 
it may be interesting to investigate the possibility of 
varying the electrical output of the plant by altering 
the heat input to the superheater with no change 0! 
the heat loading on the reactor. If the turbine 
could be operated over the full temperature range 
at inlet, that is, between 450 and 900 deg. F., it would 
be theoretically possible to vary the output of the 
plant to about 70 per cent. of full load by control of 


heat input to the superheater alone. It is highly 
improbable, however, that rapid load changes could 
be dealt with in this way without causing damage 
to the machine through thermal sho« 

if the use of an auxiliary comb. s'ion fuel is 
excluded, because of restrictions with regard to the 
site or for other reasons, the proble roma © 
choosing the best method for hand! 4 pore 
steam in the turbine. The ideal would © to expan 
the saturated steam through the | ne without 
recourse to any external reheater or \ separator. 
Various methods of water drainage n separate 
turbine stages are employed in ¢ 1g _ 
designs. A proportion of moisture ent in 
steam can be collected from the outer phery * 
stage and the collected condensate ca! ——. 
through suitable ducts. This conde! can " 
be drained to a feed-heating stage ‘ the _ 
condenser. As much as 40 per cent. e moistu 
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at a pressure of 420 Ib. per square inch to be used, 
without excessive trouble from blade erosion. 

If water is to be used in a reactor as the coolant 
and moderator, there is a natural incentive to use 
this water directly for the generation of steam. The 
external heat-exchanger would then be discarded and 
the steam pressure in the boiler drum could approach 
the pressure inside the reactor vessel. There are two 
main alternatives, both represented in Fig. 7: (a) a 
flash-boiling system in which bulk boiling of the water 
would be just suppressed inside the core and the 
generation of steam would take place mainly outside 
the reactor in a separate flash vessel, and (4) a boiling- 
water reactor in which bulk boiling is allowed to : 
occur inside the reactor vessel itself. In either case - 
there is the problem of the possible contamination A 
of the turbine with radioactive material. { 

Under normal operating conditions the level of oy - 
activity at the turbine should not be serious, but in \ 
the event of a fuel-element failure, some difficulty 
might be experienced in decontaminating the external 
unit. The feasibility of the direct use of steam from 
a reactor will depend both on the speed with which 
a rise In activity can be detected, and the steam flow 


biiid. ao ass SY 
diverted from the turbine, and on the successful y ZA 


design of a fuel element which will not deteriorate = x 
t 


rapidly in the event of a minor fault developing in i 
the sheath. 
FLASH-STEAM REACTORS cs 


The flash-steam cycle, which was first put forward 
by Sir Christopher Hinton in his James Clayton 
lecture (ENGINEERING, vol. 177, page 313, 1954), is 
shown diagrammatically in Fig. 7(a). Sub-cooled 
water at state | enters the reactor and is heated as 
a single-phase fluid to state 2, that is, up to the 
boiling point at the reactor pressure. This implies 
that the surface temperature of the fuel elements 
is maintained at some value higher than the boiling 
point of the water and some local nucleate boiling 
will therefore occur adjacent to the hottest parts of 
the fuel-element heat-transfer surface. Bulk boiling 
in the core, however, would be just suppressed. 

Hot water emerges from the reactor at the boiling 
point corresponding to the reactor pressure, and 
is then throttled to the separator where part of the 
water flashes into steam. This process is represented 
on the temperature-enthalpy diagram by the short 
vertical line from point 2. Steam at state 3 can then 
be passed either directly to the turbine or through a 
separate superheater. Hot water from the separator 
at state 6 is mixed with feed-water from the feed- 
pump and the mixed stream passes to the main . iia : ts 
circulating pump. and thence to the reactor inlet at Fig. 8 Suitable Pressure vessel for flash-steam 
state 1. reactor, which though not as efficient thermo- 

FULL BOILING SYSTEMS dynamically as the boiling = tari eo 

The full boiling system is shown diagrammatically pressure-vessel — prob — (Markham a 
in Fig. 7(b). Bulk boiling now takes place inside ompany). 
the reactor core and a steam-water mixture emerges 
from the core and passes to the boiler drum. The With full boiling of the coolant occurring inside 
reactor coolant channels thus take the place of the the core, heat will be extracted from the reactor 
evaporator section of a conventional boiler. Forced almost entirely through the latent heat of the steam. 
circulation may be employed to maintain the necessary A natural circulation system would be possible with 
velocities and heat-transfer rate from the core. this arrangement, but to maintain sufficiently high 
Apart from the drop of pressure occurring in the flow velocities forced circulation would probably be 
main steam and water lines, the boiler pressure in desirable. With water returned to the reactor at the 
the boiler drum is now identical with the pressure saturation temperature, however, trouble would 
inside the reactor vessel. be experienced with cavitation on the suction side 

Thermodynamically, the full boiling system is of the pump and a certain degree of sub-cooling 
undoubtedly the ideal one, and a fairly high steam —_ would in fact be necessary. 
pressure can be achieved at the turbine stop-valve A definite limit will be placed by the nuclear- 
without the necessity to maintain a much higher physics requirements on the permissible proportion 
pressure in the reactor itself. of steam formed inside the coolant channels. This 

One reason for considering the flash-steam or will necessitate the use of relatively larger channels, 
boiling cycle is the desirability of easing the pressure- a high rate of circulation of the steam-water mixture, 
vessel design problem. In the flash-steam reactor and some degree of sub-cooling of the water returning 
heat is removed from the core without change of to the reactor. To meet these requirements it 
phase of the coolant. It can be assumed in the may in fact be necessary to design a reactor which 
limiting case, however, that the water is heated up is really a compromise between the true boiling 
to the boiling point corresponding to the reactor reactor and the flash-steam reactor, and thus to 
pressure. In these circumstances, the permissible arrange matters so that some of the boiling takes 
temperature level may be fixed by the maximum place outside the core. 
temperature in the fuel elements rather than by the The plant arrangement for the boiling reactor 
design pressure for the reactor vessel. Fig. 8 shows would therefore be essentially similar to that for the 
a design for a pressure vessel to house a reactor of _ flash-steam reactor, but the circulating pumps would 
moderate size (Markham and Company, Limited). be smaller. The steam drum or drums would 
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TABLE V.—CIRCULATION RATES AND THEORETICAL CYCLE EFFICIENCIES 


| Flash Cycle Boiling Cycle 


Reactor pressure, Ib. per sq. in. : 900 900 900 900 900 
Flash-vessel pressure, Ib. per sq. in. ‘ 500 600 700 800 900 
Circulation ratio a PA 9-8 13-3 20-2 40-7 - 
Feed temperature, deg. F. .. a 330 345 360 375 375 
Heat from reactor, B.Th.U. per Ib. steam 887 871 851 834 847 
Turbine work, B.Th.U. per Ib. steam : = 283 282-5 282 282 287 
Pump work, B.Th.U. per Ib. steam , : 16-7 17-3 17-6 17-9 
Net work, B.Th.U. per Ib. steam .. ie oa 266 265-2 264-5 264-1 287 
Theoretical cycle efficiency, per cent. os ‘ 3-0 30-5 31-1 31-7 33 
Steam flow for 500 MW reactor heat, Ib. per hr. 1-92 « 10° 1-96 « 10% 2-0 10° 2-04 x 10% 2-01 10° 
Water circulation rate for 500 MW reactor, Ib. 

per sec. af : a - ; 5,240 7,240 11,250 23,100 
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again be mounted above the reactor vessel, but they 
could be reduced in size if sufficient space were 
provided above the core inside the reactor vessel 
to enable some separation of steam and water to 
take place before the steam passes out of the reactor 
vessel to the drums. The circulation rates and 
i theoretical cycle efficiencies for a range of flash 

vessel pressures and the corresponding figures for 
the full boiling cycle are given for comparison in 
Table V. 

Two arrangements for the boiling-water reactor 
are shown in Fig. 9; the first (a) represents a system 
with saturated steam and water separation, while 
the second (+) is a scheme with external superheating 
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Fig. 9 Two steam cycle arrangements for a 


boiling-water reactor: (a) saturated steam with 
water separation; (b) external superheating from 
a combustion source. 
| 





Taste VI. Comparison of Two Steam Cycles for a Boiling- 
‘ater Reactor 
Water Separate 
Extraction Superheater 

Boiler pressure, Ib. per sq. in. abs. 900 900 
Turbine stop-valve pressure, Ib. 

per sq. in. abs 3 ‘ 900 850 
Turbine stop-valve temperature, 

deg. F. ; , $32 900 
Back pressure, Ib. per sq. in. abs. . 0-75 0-75 
Final feed temperature, deg. F. : 372 372 
Turbo-generator efficiency, per cent. 31-5 35-4 
Electrical output, MW oe y 157-5 230 
Steam to turbine, Ib. per hr. 2,000,000 2,000,000 
Steam to condenser, Ib. per hr. 1,072,000 1,320,000 
Exhaust area for assumed leaving 

loss, sq. ft a5 131-5 161-5 


from a combustion source. Table VI gives a com- 
parison of the two cycles. 

Pressurised-water reactors are sometimes com- 
pared unfavourably with either gas-cooled or sodium- 
cooled reactors, on the basis of the available coolant 
Outlet temperature. This, however, is not a valid 
basis for comparison. With water-cooled reactors 
temperatures throughout the core are more nearly 
uniform than in any other known type of reactor. 
The boiler pressure is determined by the coolant 
return temperature and not by the outlet temperature. 
In terms of steam conditions and cycle efficiencies, 
the pressurised-water reactor appears in a much more 
favourable light. 


ECONOMIC ESTIMATE 


Although it is hazardous to attempt a precise 
estimate of power generation costs until a prototype 
plant has been operated, it is possible, by making 
certain reasonable assumptions, to obtain some 
indication of what these costs are likely to be. Two 
cases are considered, each with a reactor heat rating 
of 500 MW: (1) an orthodox § pressurised-water 
reactor with an electrical output of 135 MW ata 
capital cost of £100 per kW installed: and (2) a 
boiling-water or flash-steam reactor with an electrical 
output of 150 MW at a capital cost of £90 per kW 
installed. In each case therefore, the total capital 
cost of the plant is £13-5 million. Table VII, which 
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Taste VII. Cost of Power Generation for ( , 
and Boiling Water Reactors in Pence per | . Sent Out - 
™ . | = | oa ~~ 
Load factor, per cent.| 50 | 60 80 
(a) Orthodox reactor 
Capital charges .. 0-420 0-350 0-263 
Fuel cost .. 0-140 0-140 6-140 | 449 
Operating cost 0-100 0-100 ) 0-100 
Total 0-660 | 0-590) 0-541 | Og 
(b) Boiling reactor a i ee 
Capital charges .. 0-378 0-314 ( ) 0-236 
Fuel cost .. 0-126 | 0-126 | 0-126 | 0.1% 
Operating cost 0-100 0-100 0-100) 0.100 
Total .| 0-604 0-540 0-498 Quagy” 


refers to the saturated steam case using reactor heat 
alone, gives the estimated total cost of power-genera- 
tion expressed in pence per kW-hr. sent out. 

The principal merit of the water-moderated 
reactor is the prospect that it offers of meeting a wide 
range of power-station requirements with a 5 
basic type of design. Once the characteristic engi- 
neering problems of a pressurised-water system have 
been solved, a number of variations in design become 
possible without incurring new problems on each 
occasion. If heavy-water is available, natural 
uranium may be used as the fuel. If enriched fue! 
is available, ordinary water may be used as the 
moderator and, by increasing the degree of enrich- 
ment successively, smaller reactor cores may be 
employed. A very wide range of power output can 
thus be covered from the same basic design. Finally. 
there is the prospect of development from the 
orthodox pressurised-water reactor to some form of 
boiling-water reactor. 

The real criterion as to whether one type of 
nuclear reactor is better than another will be reliability 
and convenience of operation rather than the effici- 
ency or even the cost of the plant. A decision on this 
point can be made only in the light of actual operating 
experience. The best type of liquid-cooled reactor 
will probably be the reactor having the simplest type 
of fuel element, and preferably a fuel element which 
will deteriorate only slowly in the event of a minor 
imperfection or failure in the sheath. 


ingle 


APPROVAL AND DISSENT 


Following the presentation of the paper, “ The Pres- 
surised Water Reactor as a Source of Heat for Steam 
Power Plants,” by J. M. Kay and F. J. Hutchinson at 
a general meeting of the Institution of Mechanical 
Engineers on December 14, 1955, the subject’ was 
discussed under the chairmanship of Mr. P. L. Jones, 
M.C., B.Sc... Wh.Ex., President of the Institution. 
The article above is an abridged version of the paper. 
Some points from the discussion are given below. 


PROBLEMS OF CORE DESIGN 


In opening the discussion Mr. R. V. Moore, G.C., 
observed that possibly the two major shortcomings 
of the pressurised-water method were the following. 
First, although water was considered normally to be 
a non-corrosive agent, at high temperatures it was 
just the reverse; in particular, its attack on uranium 
metal was violent. Secondly, at atmospheric 
pressure it boiled at 100 deg. C., and consequently 
the input to the turbines was low-pressure saturated 
steam. Water, while being generally an excellent 
low-temperature coolant, had many shortcomings 
for high-temperature applications. 

The problem of core design, on which 80 to 90 per 
cent. of the research and design problems was 
concentrated, was perhaps somewhat under-empha- 
sised in the paper. This he believed had led to an 
over estimation of heat and power output—a view 
to some extent substantiated by the figures for a similar 
American reactor now under construction, having 
a 9 ft. diameter pressure vessel pressurised to 2,000 Ib. 
per square inch. Its design output was 290 MW 
(heat) and 85 MW (electrical), which was considerably 
less than the estimates given in the paper. He was 
also of the opinion that comparisons of proposed 
plants could not be made with any success on an 
estimated economic basis. 

With regard to the reactor core it was possible to 
distinguish four major groups of problem: (i) fuel- 
element design and performance; (ii) the heat rate of 
a reactor of specific size; (iii) the neutron economy 
of the core; and (iv) the accommodation of opera- 
tional requirements. In group (iv) particular atten- 
tion should be paid to (a) arrangements for loading 
and unloading the fuel, (4) the control of the reactor 
in the steady-state and in the transient states asso- 
ciated both with normal load changing and fault 
conditions, and (c) the detection, localisation and 
methods of dealing with faulty fuel elements. These 
factors were completely interlocking, and it was 
important to strike the right balance. 


The highly corrosive properties of high-temperature 
water On uranium constituted a major embarrassment 
to the successful development of a satisfactory fuel 
element. Alloys of uranium which were more 
resistant to attack had been found, but they were 
expensive in neutrons and appeared to detract from- 
the ability of the fuel to withstand radiation damage. 
It was interesting to note that, in the pressurised- 
water reactor under construction at Shippingport, the 
Americans were using uranium oxide as the fuel, 
and the core had a circumferential zone of zirconium 
fuel elements in which almost pure fissile material 
was uniformly dispersed. This fuel element behaved 
basically as zirconium. The uranium oxide, of 
course, had a much lower density than the metal and 
was difficult to process after irradiation, while the 
zirconium fuel elements were probably very expensive. 

Plant capital costs per kW-hr. sent out were always 
reduced by increasing the rating of the fuel, with the 
subsequent reduction in reactor size for a given 
output. Some 20 per cent. of the capital cost of the 
plant could be affected in this way. _ If this increase 
in rating, however, could be achieved by an increase 
in the maximum temperature of the system, the 
reduction in capital cost could be extended not only 
to the reactor but also to the steam plant, and a much 
larger proportion of the capital cost would be 
affected. There seemed little prospect of achieving 
this in pressurised-water plants, It was perhaps 
ironical that zirconium, a metal with a low capture 
cross-section and a melting point of !,900 deg. C. 
had to be introduced into pressurised-water plan's 
to resist corrosion effects, and yet could not be used t0 
raise the operating temperature of the system. 


HIGH COST OF HEAVY \\ ATER 


The neutron economy of a pract) 1! light-waler 
system did not permit the use of no ‘ural uranun 
as fuel; it would thus be necessary (0 use watt 
water. The capital cost of building © large angel 
water production plant, given present hmiques, © a 
believed to be about £70 per Ib. pe ‘annum. 


the standard 


; ; avy-water reactor 
adoption of a heavy-wate iply a large 


commercial reactor would therefo: 


production programme, since abou! ‘on oon 
water was required for each mega’ of “1965-70 
capacity installed. This would mear + by oe 
a heavy-water plant of 2,000 to 3,000 5 per est 
capacity would be needed, and the cot! aes 
involved would be some £300 millio: oy - 
The second speaker, Mr. D. R. ¢ hs, also © 
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essursed & doubts on economic conclusions reached in the 
4 & aner, like ¢ commenting on the inadequate 
y Sas ~ ore design. The authors had stressed 
a ' wsability » convenience of operation as the main 
% cectees in ing an atomic plant, but the speaker 
&: believed th. he real criterion was the true average 
0-263 3 ; nowe -ed over the life of the 
0-140 Ss cost of use’ | power produced o | 
0-100 % station, W! of course took into account relia- 
——— ee hility and «lability. A most important factor was 
0-503 = nal 6 as affected by both thermodynamic 
nna q fuel cost W was a by ! yt 
5 : and nuclea’ fliciency, and it was in attempting to 
0-236 ‘ obtain hig! ouclear efficiency—in other words, a 
on high conversion factor consistent with low fuel 
Sl ‘ enrichment ‘hat most of the difficulties arose. 
0-462 EB 
LOW NUCLEAR EFFICIENCY ? 
Or heat Thus the Russian _pressurised-water reactor, 
genera- though it was undoubtedly a sound engineering job, 
required uranium of sevenfold enrichment and had 
derated 4 conversion factor of only 0-3; it could therefore 
} a wide never produce power at a reasonable cost. This 
4 Single was a very important consideration in view of the 
ic engi- present high cost of nuclear fuel. However, the 
m have economic estimates given in the paper did not, of 
become course, relate to the Russian type of core. — 
QM each With half-inch diameter rods sheathed in stainless 
natural steel 4 in. thick, plus additional structural material 
hed fue! in the form of coolant tubes and other components, 
as the the calculated enrichment for such a core would 
" enrich- be at least twice the uranium 235 concentration of 
may be natural uranium and the conversion factor on a 
{put can plutonium re-cycling basis with non-alloyed fuel 
Finally, elements would be less than 0-65. This made no 
‘om the allowance for flux flattening, but with more or less 
form of ideal flattening, as suggested, and the use of alloying 
materials to make the fuel elements resistant to water 
type of corrosion in the event of a can failure, the enrichment 
eliability factor would be much higher and the conversion 
he effici- factor lower, possibly 2:5 and 0-6 respectively. 
n On this Although the differences in these factors from those 
perating assumed were sufficient to alter completely the 
| reactor economics presented in the paper, with suitable core 
lest type design and progress in other fields of development, 
nt which for example, fuel element processing, those res- 
a minor ponsible at Harwell were fairly confident that 
generation costs from such reactors could be brought 
down to a figure approaching that given. 
BOILING VERSUS NON-BOILING 
In the estimates for boiling reactors the authors 
iperature assumed that the capital cost per kilowatt and 
Tassment fuel cost per kilowatt-hour varied inversely as the 
tory fuel efficiency. From the figures presented it might be 
re mor concluded that boiling reactors would produce 
hey were power at a lower cost than non-boilers. This was 
act from- erroneous. It was generally agreed that the heat 
damage. output obtainable from a given size of core under 
essurised- boiling conditions was very much less than under 
gport. the non-boiling conditions, because of such considera- 
be fuel. tions as fuel-element burn-out, moderator-density 
arcontum variations, hydraulic stability, so that for a given 
- material Output an appreciably larger core would be necessary 
t behaved in the boiling case. 
oxide, of In addition, there was the extra cost associated 
metal and with reactivity control, corrosion control, steam and 
while the Water separation, and the radioactive steam and 
pri feed. The higher thermodynamic efficiency achiev- 
ies = with a boiler needing no heat exchangers would 
a given partly. HM not wholly, offset by the decreased 
oat of the — efficiency. Furthermore, in the event of 
~y Sat uel-e ement failures, some fission products, including 
aa _ would be carried over and deposited throughout 
stem, the . _ making maintenance extremely hazardous. 
eat a - > et points mate by the speaker included reference 
ahaa ie ormidable difficulties associated with fuel- 
. id. be element discharge and the detection of burst slugs; 
woul a call to turbine manufacturers to be ready, in the 
achieving event of 


« decision to proceed with pressurised- 
5 perhaps water re; : k 


, capture eines ‘ors, to undertake the development of 
den C paw ‘cam turbines; an observation that no 
ter Sash pa had — made in the authors’ economic 

Stimates tor auxilia wer needs; and an assurance 
be used t0 that all Ty po ; assurance 


* problems concerned with the design of 


m. a rated reactors had been or could be 
COT 
ER 
jight-waler SSURE-SHELL METALLURGY 
1 uranium The llurgical aspects of water-moderated 
—— a e discussed by Dr. A. B. MclIntosh, 
rge ol : ea Culcheth Laboratories of the United 
ques, Th “og mic Energy Authority Industrial Group, 
apo : 00 some of the difficulties likely to be met. 
de ™ vas the pressure vessel of mild steel. 
ly Pe oak a spoke of fabricated vessels 74 in. in 
5 a po Li ‘, 9 or 10 ft. in diameter, and approxi- 
1965-0 pre in height. It should be noted that no 
sal eee ould guarantee to make homogeneous 
pe pone ace | thickness. In addition, owing to the 
ter tion. of ‘th would be necessary to reduce the size 
_ 9m If sty thus adding to the welding problems. 


‘eel were chosen, there was as yet no 





technique available in this country for making 
sound welds in such thicknesses of plate, nor was it 
possible to ensure proper standards of fault detection. 

Nuclear reactions would be taking place within 
the vessel and the material for the shell must be 
chosen accordingly. With the evolution of atomic 
energy, there would be diffusion into the pressure 
shell, and if this were made of mild steel, there 
would be reaction with carbides, possibly producing 
methane; in the worst cases methane blisters might 
form with consequent intergranular separation. To 
prevent this an alloy steel such as chromium steel 
might be used but the resulting welding problems 
would be almost insuperable. 

The use of a clad steel had been suggested, but 
clad steels presented their own difficulties. There 
would still be diffusion of atomic hydrogen, with 
the possibility of blister formation at any discon- 
tinuity between the cladding and the plate. With 
cladding of stainless steel, or even stainless-steel 
plate, there was the danger of stress corrosion 
cracking by demineralised and de-oxygenated water. 
This was particularly likely to occur in alternate 
wet and dry conditions. 


FUEL-ELEMENT CORROSION 

With regard to the fuel elements, the difficulties of 
selecting materials arose from the extremely corrosive 
nature of the pressurised water. No satisfactory 
material was at present available, but at various 
times stainless steel, zirconium alloys and aluminium 
alloys had been considered. 

In the presence of irradiation there might be sub- 
stantial and persisting dimensional changes of the 
fuel, and the resulting stress-corrosion conditions 
had also to be considered. With alternative canning 
materials such as zirconium alloys or aluminium 
alloys dangers might arise from pitting corrosion or 
from metallurgical defects; but whether corrosion 
was due to pitting or stress the effect would be the 
same; there would be intense corrosion of the 
uranium fuel with a rapid release of fission products 
accompanied by pressure increase due to hydrogen 
evolution. 

In the search for corrosion-resistant materials, 
alloys containing percentages of molybdenum and 
niobium had been studied, as had non-metallic 
oxides of low reactivity, but with both alloys and 
oxides it was necessary to increase enrichment. 
To date, in the case of so-called corrosion-resistant 
fuels, corrosion had only been delayed for an induc- 
tion period, but subsequently corrosion took place 
catastrophically; from this it followed that first 
detection became very difficult. Moreover, the 
use of an alloy fuel or can (perhaps bonded to the 
fuel) complicated the plutonium recovery process. 

Most of these troubles could be alleviated if the 
temperature of the pressurised reactor were reduced, 
but it would then only be useful as a plutonium 
producer. Finally, it should be noted that the 
disasterous effect on fuel-element corrosion of 
pressurised water might necessitate a degree of 
containment which would seriously diminish the 
attractivness of such reactors. 


OTHER POINTS IN BRIEF 


Pressures and Temperatures, One of the advantages 
stated by the authors for the flash-steam reactor was 
that it could operate at a lower pressure than the 
presurised-water reactor. Indeed, the operation 
of the former depended on the water temperature 
from the outlet being close to the maximum fuel- 
element surface temperature. In the examples 
given in the paper, the pressure in the pressurised- 
water reactor was high enough for the saturation 
temperature to be in excess of the maximum fuel 
temperature, whereas in the flash-steam reactor the 
reverse was the case. If safe operation could be 
assured for the flash-steam reactor under these 
conditions, could the same conditions not be applied 
to the pressurised-water reactor, thus easing the 
pressure-vessel design problem? (Professor J. Dia- 
mond.) 

Dual Scheme for Superheating and Heavy-Water 
Production. As the nuclear power programme 
developed, it would be necessary for the supply 
industry to look for more load to keep the plants in 
full operation during the night. There was relatively 
little pumped storage in England, although the 
situation in Scotland was more favourable. A 
suitable outlet might be found in the large-scale 
hydrolysis of water for heavy-water concentration, 
and the hydrogen produced in this way could be 
used for steam superheating. Sufficient hydrogen 
could be stored each day to permit the electrolytic 
plant to be shut down during peak-load periods. 
If nuclear energy fuel costs were sufficiently low— 
and there was evidence that they would be—it was 
possible that a dual-purpose system of this kind 
might provide supplies of heavy water at a price which 
would make the heavy-water reactor more attractive 
than it was at present. Attention was also drawn to 
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the limitations imposed by the comparatively low- 
temperature working. (Mr. T. R. Warren.) 

Plutonium as a Fuel and Standard Turbines. The 
problem of fuel enrichment was touched upon once 
more; a uranium 235 separation plant was very 
expensive and plutonium might prove difficult to 
burn. Concerning superheaters it might be said 
that although they gave high efficiency their main 
advantage was that they enabled standard turbines to 
be used and simplified the development problem. 
(Mr. B. L. Goodlet). 

Fuel Supplies and Reactor Exports. Although fuel 
for a pressurised-water reactor was not yet available, 
it should be ten years hence when some of the gas- 
cooled reactors were in operation. It was important 
seriously, to consider the potential export market 
and to that end we should devote some of our 
resources to proving the pressurised-water reactor 
on a prototype scale. (Mr. G. Kennedy). 

Edison Pressurised-Water Reactor. Attention was 
drawn to the announcement by the Consolidated 
Edison Company of New York that they intended to 
proceed with a pressurised-water reactor having an 
electrical output of 236 MW, and costing overall 
some 55 million dollars. This represented a cost 
of £83-5 per kW, which was substantially lower 
than any figure the speaker had yet seen for a nuclear 
generating station. (Mr. G. Kennedy.) 

Conventional-Fuel Superheating. The advantages 
of separate superheating and the mixing of nuclear 
and fossil fuels were borne out by the Consolidated 
Edison reactor, which would have a very great 
addition of conventional fuel heating in the cycle; 
this no doubt played a considerable part in making 
possible the low capital cost. (Mr. R. V. Wootton). 


AUTHORS’ REPLIES 

The authors then replied to points made by 
speakers. 

Turbine Throwbacks? \t had been said that the 
impact of nuclear energy, with the steam conditions 
which it entailed, would throw back turbine design 
to where it had been 25 years ago. That was not so. 
The 400 Ib. per square inch turbines of 25 years ago 
were of only some 25 MW capacity, but in the paper 
100 to 125 MW ratings were under discussion. It was 
in any case a question of only passing importance and 
probably would not arise. (Mr. F. J. Hutchinson). 

Dispensing with the Extra Superheater. Since the 
introduction of secondary fuels for superheating 
the steam was manifestly undesirable, the means of 
producing the required result without an additional 
superheater would undoubtedly be established within 
a reasonable time. Furthermore, it must not be 
forgotten that it was extremely likely that a turbine 
designed for an initial pressure and temperature such 
as had been discussed, with a capacity of 100 MW, 
had to have one or two reheat sections, and the 
superheater, which would be fired by fuel of any 
kind, would also incorporate in it a reheating element. 
That appeared to have been overlooked, but it would 
no doubt be realised that this was true. (Mr. F. J. 
Hutchinson). ; 

Turbine Amortisation. The main problem in 
connection with turbines was their length of life 
when supplied with steam in the conditions indicated. 
In other words, the designers had to produce a 
machine which would last for at least the amortisa- 
tion period of 20 to 25 years, and the two main 
considerations were the question of water and the 
leaving losses at the exhaust end. There was a 
tendency to think that the difficulties of turbine design 
would be in the back end of the turbine—the water 
end. Admittedly there were difficulties there, but 
it was likely that the high-pressure and intermediate- 
pressure cylinders would also have their design 
difficulties, owing to the probable wetness of the 
steam. The decreased peripheral speed of the blades 
at the exhaust end pointed to a machine of 1,500 
r.p.m. rather than one of 3,000 r.p.m. It was 
reasonable to suppose that the 1,500 r.p.m. machine 
was basically lower in efficiency than the 3,000 r.p.m. 
machine and the cost greater. 

In the event of the steam being reheated, the close- 
coupled cross-compound arrangement would have 
to be examined; the high-pressure spindle would be 
a machine at 3,000 r.p.m. and the steam would be 
taken from it, reheated and returned to a second 
turbine at 300 r.p.m., which would probably produce 
two-thirds of the total power of the combined 
turbine. In those circumstances there was no 
difficulty in connecting the two alternators together. 
(Mr. F. J. Hutchinson). 

Light-Water Reactor Defended. Mr. Moore had 
given a long list of the problems which would be 
encountered with the light-water reactor, and it was 
a formidable list; but it would be possible to compile 
similar lists for gas-cooled and liquid-metal-cooled 
reactors, and indeed for any other type. The 
problems were certainly difficult but the water-cooled 
reactor should not be discarded on that account. 
Dr. J. M. Kay.) 
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STRESSES IN BOILER TUBES 


ROUTINE PROCEDURE SUITABLE FOR 
DESK CALCULATING MACHINE 


By E. W. Parkes, M.A., PH.D., A.M.I.C.E.* 


A routine procedure is presented for the determina- 
tion of the stresses in a continuous boiler tube 
which is not confined to one plane. One end of the 
tube is presumed encastred and the other subjected 
to known movements; the method is thus parti- 
cularly suitable for the analysis of stresses due to 
thermal expansion. 


The following article aims at establishing a 
routine calculational method for the analysis 
of the stresses in a tube consisting of straight 
lengths joined by plane circular arcs: the tube 
is not confined to one plane, and the ends are 
subjected to known displacements and rotations. 
The problem is of particular interest in the 
design of water-tube boilers.+ 

A conventional strain energy approach is 
used—the object being not to present anything 
analytically novel, but to develop a standard 
procedure for the determination of the stresses 
in any boiler tube and to present the results 
in the form of calculation sheets which can be 
filled in by comparatively unskilled labour with 
the minimum of guidance. With this object 
in view, the results of the investigation are given 

* Cambridge University Engireering Laboratory. 

* This work was originally carried out by the 
author while acting as a consultant to John Brown 
and Company, Land Boiler Division. He is indebted 
to that company for permission to publish this 
article, 
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Figs. 1,2 and 3A boiler tube of straight portions 

joined by plane circular arcs (Fig. 1) can be 

considered as consisting of intersecting straight 

po.tions (Fig. 2). Fig. 3 shows the system of 

notation used in the analysis, with the origin at the 
free end. 


as a set of rules in the section ~ Systematical 
Calculation.” They can be used without reference 
to any other part of the text. 


MATHEMATICAL ANALYSIS 


Consider a boiler tube such as that shown 
in Fig. 1, consisting of straight portions joined 
by plane circular arcs. End N of the tube is 
supposed encastré, while end O, due to tempera- 
ture rise or some other cause, is subjected to 
known displacements and rotations. We have 
to find the stresses in the tube. 

Now it can be shown (Appendix) that provided 
the curved portions of the tube do not occupy 
too great a proportion of the total length, and 
provided no individual bend exceeds 90 deg., 
then we may replace the actual curved tube by 
the continuations of the adjacent straight 
portions to their point of intersection, without 
appreciably affecting the stress distribution. 
(Bends greater than 90 deg. may be regarded as 
two adjacent smaller bends, see Fig. 5.) We 
thus obtain the kinked tube shown in Fig. 2, 
and it is this modified tube that it is proposed 
to analyse. 

We set up any convenient system of co-ordinate 
axes Ox, Ov, Oz with origin at the free end 
of the tube and denote the first kink by (4, ¥1, 21), 
the second by (x, ¥., Zz.) and so on up to the 
encastred end at (x,, ¥», Zn) (see Fig. 3). Then 
portion | of the tube runs from (0, 0, 0) to 
(x1, ¥1, 21), portion 2 from (x), ¥1, 21) to (%2, Ye, Z2) 
and so on. 

Let the tube be subjected at its free end to 
forces P,, P,, P. in the directions of the co- 
ordinate axes and moments M,, M,, M. (right- 
hand corkscrew rule) about them. Let these 
forces and moments produce displacements and 
rotations 6,, 6,, 5, and 9,, 0,, @.. We shall 
be given 6,, 5,, 5:, 9, 4, and @, and have to 
find P,, P,, P:, Mz, M, and M, in order to 
evaluate the stresses. We can do so, provided 
we know the total strain energy U of the tube, 
obtained from the equations 

cU 
oP, 

The problem, then, is to evaluate the differen- 
tial coefficients cU/cP,, etc. 

Consider portion r of the tube (Fig. 4), of 
length 


| >“) 


l, 1 (x, Xr 1)? T (Vy, “eo i)? 
(z, — z,-1)?}* (2) 
and making angles with the co-ordinate axes of 


1 Xr Xr-1 ee 
cos I cos-? a, 
r 
yr Yr 
cos ! | es*?*h). « & 
r 
= Zr-1 
cos! F cos~* », ) 
r 





The moments about the co-ordinate axes at any 
point in portion r of the tube are given by 
M,, = Mz — P, y + P,z 


M,, = M, — P,z + P,x 
M., = M, — P, x + P.y 


= ee 


whence the torque in the member is given by 
T;: a, M,, + Br Myr + ¥ Mz. (5) 
and the bending moment, M,, is given by 
M,? (a,? + B,*) M.,” + (CB 4 Yr?) M,,” 
r ty,” + @,”) M,,* 2 Oy By May My 
2 Br vr Me M., 2 Yr 4 M., M,,. 
F (6) 
The total strain energy of the tube strictly 
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Fig.4 A portion r of the tube, of lenwth /,, has the 
co-ordinates shown. This is the generalised 
portion considered in the analysis, 


consists of four terms, those due to bending 
torsion, end load and shear, but except in certain 
trivial cases the terms due to end load and shear 
are negligible and it is sufficiently accurate to 
consider the first two only. In this case, the 
total strain energy of portion r of the tube, U,, 
is given by 


S 2 S 

r ‘ s, r 2 

EIU, = (1 + | é 4 | My és 
Sp 


: ; (7) 
where EI is the flexural rigidity of the tube, 
is Poisson’s ratio and s a co-ordinate measured 
along the tube (it should be remembered that 
for a circular tube, flexural rigidity/torsiona| 
rigidity 1 + »). 

For eventual insertion in equations (1) we shall 
require the differentials of U, with respect to the 
applied forces, for example 


.. €U, S-1 aT, 
el OM, (1 + a Tr om, ® 


Spi M.? 
+ | 5 Me ds, 
S, ae 


(8) 


Substituting from equations (4), (5) and (6) and 
noting that 


S; 
| a= 
S, ~J 


2 (9) 
| r ale E (X, - XxX, D ot. 
Sp-1 a 

_, OU, @ 

EL, Me + va) 


M, va, Bl, + M, v a, Ye |, 


I, 
P, {v Lp Yr (Yr + Vea) 
ial \ 
~ v ty By (Z, + Zp-a) 5 
U , 
Py {CL + ¥ o%%) (2, + Zea) 
= ' 
V Vy Ly (Xp + Xp) § 


I . 
+ P, = ~ (1 + v a?) (yp + Yea) 


v B, Ly (x; TX, Df (10) 
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Fig. 5 Curves of less than 90 « shoald 
replaced by a kink at the point of , 
the adjacent straight portions. © © _— 
than 90 deg. should be replaced — ‘wo kif! 
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Influence coefficients for portion + of the tube, of length /,. 
least seven figures. 


The corresponding differential with respect to 
end load can also be evaluated. We require in 
addition to the previous integrals, 
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The differentials with respect to M,, M., P, 
and P. can be found by cyclic interchange of the 
suffices. 

The terms required in equations (1) are 
obtained by summing equations (10) and (12) 
over all portions of the tube, thus, 

cU = C U, 
oP, pat OF 
Substituting, and solving equations (1) we obtain 
the redundant forces and moments P,, P,, 
P.. M,, M, and M.. The bending moment and 
torque at any section of the tube can now be 


found from equations (4), (5) and (6) and the 
end load (compressive) from 
P, = a, P, + By Py + ve Pz. (14) 

The maximum comparison stress in the tube 
(i.e., that stress which is to be compared with 
the yield stress of the material when determining 
a factor of safety) is given by the von Mises 
formula as 
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etc. . (3) 


EQUATIONS FOR REDUNDANT FORCES AND MOMENTS. 
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{28 + 29 


14B 274A 
141A 27B 


{32 + 33 + 34 + 35}/3 


One such sheet must be filled in for each portion of the tube to an accuracy of at 
The italic numbers and letters refer to rows and columns of the calculation sheet. 


where Z is the section modulus of the tube and 
A, its cross-sectional area. It will be noted in 
this that we have neglected the stress in the tube 
due to boiler pressure. Stresses due to steam 
pressure are generally small compared with 
those due to such causes as thermal expansion, 
but in doubtful cases they should be investigated. 
There are two effects to be considered: the hoop 
stress modifies equation (15), and there is a 
longitudinal contraction (due to the Poisson's 
ratio term) to be considered when evaluating 
6,, 5, and 6,. 

We now have the formal solution to our 
problem; the computational procedure is given 
below. 


SYSTEMATIC CALCULATION 


The following notes give a method for the 
calculation of the stresses in a boiler tube con- 
sisting of straight lengths joined by plane circular 
arcs, when one end of the tube is given known 
displacements and rotations relative to the other. 
The work is presented simply as a set of arith- 
metic operations, shorn of the accompanying 
analysis, and has been arranged in what is 
believed to be the best form for use with a desk 
calculating machine. 


The procedure is as follows: 


(a) Replace the actual tube (Fig. |) with one 
composed of a series of straight lengths formed 
by producing the actual straight portions to 
their points of intersection (Fig. 2). Bends 
greater than 90 deg. should be regarded as two 
smaller bends (Fig. 5). 

(b) Set up any convenient system of Cartesian 
co-ordinates with origin at one end of the tube, 
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table can be largely filled in from Fig. 6. In the last column are entered the displacements (6) and rotations (#) of end (0, 0, 0) relative to 
end (X;, Yn» Zn), divided by the flexural stiffness El. 
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STRESS AT x oy »Z 
IN PORTION r 
A B C 

37 M; M M- 
48 P, y P, z Py x 
9 Pyz P, P; J 
4) 7 + 38 9 a7 + 38 , 37 + 38 + 39 
41 9 4 9 40 9 40 
42 ue Th 40? 
43 10B 10€ 10€ UA 10A 10B 

#2 43 42 3 12 43 
45 4A GB 9B 9C 9C 9A 
46 140A 40B WB 40€ 10C =40A 
47 245 46 245 46 245 46 
48 9 Py 9 Py 9 Pz 
49 x44 — £47 
50 V4I9 
51 L4/ 
$2 Ld 48 
3 0Z 
54 pL AY 
$5 53) 54 |}? 
56 b1/2z 
$7 {56}* 
58 rm) 17 
59 Vv 5s < This figure is to be compared with the permissible stress. 

Fig. 8 The maximum stress at any point in the tube is given in line 59 of this table, and can be 


compared with the permissible stress. 


and let the successive kinks in the new tube 
counted away from this end be at (x, ¥,, 2), 
(Xs, Yo, Z2), etc., with the far end of the tube at 
(Xn, Yn. Zn) (Fig. 3). That part of the tube 
between the origin and (x, y,, z,) we call portion I, 
that between (x;, y;, Z,) and x2, v2, Z2) portion 2, 
and so on, portion r being between (x; .;, ¥r-1, 
zy ,) and (x,, y,, z,). The length of portion r 
we denote by /,, and Poisson's ratio by ». 

(c) Fill in a sheet similar to that of Fig. 6 
for each portion of the tube, to an accuracy of 
at least seven significant figures. (This does 
not mean that x,, etc., need be known to seven 
significant figures, but that when their values 
have been decided they must be treated in all 
subsequent calculation as though they had 
seven-figure accuracy, e.g., if Xx, 96-2, 
Vs 15-3, zs 41-7, they must be regarded in 
calculation as x, 96: 20000, vs 15- 30000, 
Zs 41-70000.) It will be noted in Fig. 6 that 
italic figures refer to lines and columns of the 
calculation sheet; the letter denoting the column 
is omitted when the reference is to the same 
column as that in which the operation is being 
carried out. The economic order of completion 
of the sheet on most calculating machines is 
lines | to 8, /,*, /,, lines 9 to 29, 32, 33, 34, 30, 
31, 35 and 36. 


(d) Total coefficients for all the portions of the 
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Figs. 9 and 10 ~The tube of Fig. 9 can be replaced 
by that of Fig. 10 without significant error. 








tube as in Fig. 7. In the last column of Fig. 7 
enter the displacements* 5 and rotations @ of 
end (0, 0, 0) relative to end (x, Yn, Zn), divided 
by the flexural stiffness of the tube (El). Dis- 
placements in the direction of the co-ordinate 
axes are taken positive, as are clockwise rotations 
about them (right-hand corkscrew rule). 

(e) Solve the equations of Fig. 7 by any 
suitable means, thus obtaining P,, P,, P., M,, 
M, and M.. 

(f) The maximum stress at any point in the 
tube can now be found by filling in a sheet 
similar to Fig. 8. It may be noted that italic 
figures and letters again refer to lines and 
columns of the calculation sheet and_ that 
numbers less than 37 are to be found on the 
corresponding Fig. 7 sheet. Z is the section 
modulus of the tube and A, its cross-sectional 
area. “44 means 44A ~- 44B ~ 44C, etc., and 
the use of the sign || in line 55 implies that the 
positive value is to be taken. 


APPENDIX 
Errors Involved in Replacing a Circular Pipe 
Bend by a Kink 
Consider a circular pipe bend of angle 4 
and radius r, as shown in Fig. 9, subjected at 
one end to forces P,Q, R and moments L, M, N. 
Then, if U is the strain energy of the bend it 
can be shown with a little algebra that 


cU Le F 
El aL 4 {(2 tv) 2¢ + vsin2¢} 





4 v (1-cos 2¢) 
Qr 
4 {—(2 + v)244+4(1 + »)sing 
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i ee ee 
tom Mr¢d r°(¢ sin ¢) 
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a /Ow LP Nr 
El AN 4 v (1 — cos 24) > (2+) ¢ 
v sind cos¢} + oc {4+ 3» 
—4(1 +») cos¢ +rcos 24} ete. / 


(16) 
If we replace the actual circular bend with a 
kinked one formed by producing the tangents 
at the ends of the original bend to their point 
of intersection (Fig. 10), the expressions of 
equations (16) become modified to 
Now let us consider which terms are significant . 


* It should be noted that these displacements are 
those which are caused by the forces P,, etc. In the 
case of a tube encastred at both ends and then 
heated, they are of the same magnitude as the dis- 
placements caused by free thermal expansion, but 
of Opposite sign. The rotations in this case are zero. 
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We denote the coefficient of P in a by PM 


and the ratio of PM with the kinked tube to Pv 


with the curved tube by PM x Assuming that 


the bends are not too great a proportion of the 
total length of tube, the displacements due to 
our applied forces and moments will be relatively 
unimportant, but angular changes will be signif. 
cant, since they may produce large displacements 
far from the bend. We deduce that errors in 





do not matter. QL, PM, RM and QN will be 
unimportant compared with the moment-linked 
terms unless the bend is near a point of contra- 
flexure; in this case the energy contributions of 
the bend will be small anyway. 

We are left as significant terms with LL, MM. 
NN, LN and NL. From equations (16) and 
(17) we have the relationships given in equation 
18, on the following page (and plotted for » 
0-3 in Fig. 11). 

The first three of these have errors which 
vary between zero at ¢—0O deg. and 10 


2/2 
(1 “ ) 10 per cent. at ¢ = 90 deg 


The error in LN, however, reaches 10 per cent. 

at 4 -- 30 deg. and 100 per cent. at ¢ = 90 deg. 

If we investigate the relative values for the 

curved bend (equations 16) we find that at 

¢ = 90 deg., NL is only y of LL or 
7 


5 


NN (8 per cent. for v 0-3); it follows that 
errors in this term will not be of importance. 
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LN . plotted against different ‘ues of ¢ 
Their derivation is shown in ¢ tion 18. 
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* Maxwell’s reciprocal theorem. 


Finally, we conclude that provided the bends do 
not occupy too high a proportion of the totai 
length of tube, and provided we always choose 

- 90 deg., no major error in the stress distri- 
bution is likely to arise from replacing the actual 
circular bends by sharp kinks. 


x * * 
C.1.G.R.E. 1956 


As already announced the sixteenth meeting of 
the Conférence Internationale des Grands 
Reéseaux Electriques (C.1.G.R.E.) will be held 
at the Fondation Berthelot, 28 Rue Saint 
Dominique, Paris, from May 30 to June 9, 1956. 
In order to reduce the number of simultaneous 
meetings, and thus to lighten the programme, the 
Asministrative Council has decided that only 
groups of papers coming under the general 
headings of “ generation, transformation and 
cutting off current’; construction, insulation 
and maintenance of overhead and underground 
lines; operation, protection and interconnection 
of networks: and power transmission at over 
220 kV will be discussed. Nevertheless, some 
130 papers will be dealt with at the meetings 
(this is about the same as in 1954), while 
another tive, which cover subjects to be discussed 
in the 1958 programme, will be presented. The 
reduction in the number of simultaneous meet- 
ings will be effected by dealing with the papers in 
sections. For instance, in the first section nearly 
50 papers will be discussed. 


x *k * 
ENGINE TEST TUNNEL FOR 
LUFTHANSA 

A new engine test tunnel for routine maintenance 
checks has been built at Lufthansa’s main- 
tenance base at Hamburg airport. The tunnel 
has walls 1} ft. thick, with a further 6 in. thick 
sound-absorbing lining on the inside of the test 
chamber. It is 150 ft. long and 22 ft. wide. 
At both ends of the tunnel, and parallel to its 
length, are ten walls with rounded ends each 
46 ft. long and 1 ft. thick. 

Observers can watch the engine under test 


through the window of a sound-proofed control 
room e side of the tunnel. A wall mirror 
gives them a view of the further side of the engine. 

The test rig has been so designed that engines 
can be titted and removed in the minimum time, 
and it ‘aimed that any existing piston or 
turbo-f ler engine can be tested. Fuel for 
Oe y S stored in six underground tanks, 
each w capacity of 3,400 gallons. 

Calc ns for the sound-proofing of the 
lunne worked out by the Third Physical 
Inst vettingen, and the construction was 
carrie »y Gruenzweig and Hartmann A.G. 

x *k * 

SO! SOLDERING ALUMINIUM 
ALLOYS 
‘rrosion Resistant Joints 

W " elopment of a new high-tin soldering 
: C ind a hand tool for its application, 
LC ngley, Limited, 70 New Bond-street, 
Pei , It Is now possible to produce 


sion-resistant soldered joints in 


aluminium alloys at a temperature of 250 deg. C., 
using as a heat source a simple electric hot 
plate. 

The hand tool, which is suitable for use with 
any fluxless solder normally used with aluminium, 
comprises a guarded refractory brush. After 
the surface to be tinned has been treated by the 
usual cleaning techniques, the solder is applied 
and the surface is lightly brushed with the tool, 
which provides a light abrasive action, less 
damaging to the surface than most tools in 
current use. No flux is used. After tinning, 
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the surfaces to be joined are placed together and 
a neat fillet of solder is produced by sweeping 
through the molten solder with the refractory 
brush. 

The Tiltman Langley solder has stood up 
satisfactorily under tests in humid conditions and 
in salt spray. After being raised to a soldering 
temperature of 250 deg. C. for a short time, 
no appreciable loss of mechanical properties 
occurs in most aluminium alloys. The shear 
strength of the soldered joint is 24 tons per 
square inch. 
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PERFORMANCE OF THE SEAMEW 


Details of the performance of the Seamew anti- 
submarine and reconnaissance aircraft, designed 
and constructed by Short Brothers and Harland 
Limited, Queen’s Island, Belfast, have now been 
released. The Seamew, it may be recalled, has 
been designed for rapid economical production 
and for simplicity in operation. It is going into 
service with R.A.F. Coastal Command _ this 
month and with the Royal Navy later in the 
year. 

The Seamew has the latest “search and 
strike radar and electronic equipment. The 
radar scanner is housed in a bulge under the 
fuselage and is located to give the best for- 
ward view when the aircraft is diving onto a 
target. The fuselage has been designed to afford 
maximum protection to the crew when “* ditch- 
ing.” The fixed undercarriage legs can be 
jettisoned and a watertight ditching floor extends 
the whole length of the fuselage. The under- 
carriage is specially designed to avoid bounce 
when landing on carriers in heavy weather or on 
rough airstrips. 

The bomb cell is approximately 14 ft. long, 
3 ft. | in. wide and I ft. 10 in. deep and is fitted 
with outward opening doors. There is ample 
space for the stowage of other types of weapon 
which the purchaser may wish the aircraft to 
carry. A bomb bay capable of carrying weapons 
up to 17 ft. long could be provided at the expense 
of the ASV radar. 

Fittings are provided on the underside of each 
centre-section wing for the external stowage of 
the lighter types of stores and rocket projectiles. 
These fittings are located on each side of the 
undercarriage legs and could be adapted to 
provide for the carriage of suitable alternative 
stores. 

The type of stores that can be carried comprise 
depth charges, within the bomb cell; a hoist, 
located in the fuselage; sonobuoys, on a light 
series carrier and adaptor in the bomb cell and 
on the wing; rockets, on the wings; reconnais- 
sance flares or marine markers, on light series 
carriers in the bomb cell and on the wings; 
and training indicators—four can be carried on 
internal light series carriers for attack simulation 
and/or on external light series carriers for emer- 
gency signalling. 





Typical combinations of load that can be 
carried in addition to fuel for about 44 hours’ 
patrol are as follows: four 280 |b. depth charges, 
plus six rockets, plus eight a.s. flares, or eight 
marine markers or eight sonobuoys, 20 sono- 
buoys or 20 a.s. flares or 20 marine markers or 
any combination of these plus six rockets, six 
275 |b. a.s. bombs plus three rocket projectiles, 
five 275 lb. a.s. bombs plus six rocket projectiles, 
five 275 lb. a.s. bombs plus four rocket projec- 
tiles plus eight sonobuoys etc. 

The overall dimensions of the Seamew are as 
follows: length, 41 ft.; span, 55 ft.; folded 
span, 23 ft.; height normal, 13-42 ft.; height, 
wings folded, 15-75 ft. 

Performance figures are quoted in the tables 


below: 


Taare | Take-off performance of Seamew 


Take-off distance, ft 
All-up weight, Take-off speed, 
Ib 


nots 
Sull air 12-knot wind 
14,000 60-7 747 495 
13,500 59-1 678 4580 


Tasce If.—C/limb Performance of Seamew at a Take-off Weight of 
14,000 /b 


Allowance has been made for fuel consumed during the climb 


Altitude, Rate of climb, Time to height, 
ft ft. per min minutes 
Sea level 1,600 
10,000 750 9-0 
20,000 240 32-5 


Service ceiling —24,500 ft. 


Taste IL.—Level Speed Performance of Seamew at All-up Weight 
of 14,000 Ib 
Allowance has been made for the fact that the jet does not act 
parallel to the line of flight 


Altitude, True airspeed, 
4 ) y 
Engine condition ft Tet. 
Emergency rating Sea level 211 
10,000 198 
Maximum continuous Sea level 196 
10,000 176 
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The Herbert ‘* Carbijunior *’ hydraulic copying lathe has a capacity of 3} in. 
Eighteen speeds are available from a 
Hydraulic power is supplied from a separate unit. 


in diameter and 225 in. between centres. 
two-speed motor. 
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SMALL HIGH-SPEED COPY-TURNING 


LATHE 
FREE-HAND TURNING AS ALTERNATIVE 


The * Carbyunior ~ copy-turning lathe intro- 
duced by Alfred Herbert, Limited, Coventry, is a 
development of their “ Carbicut ~ centre lathe. 
It is also basically a centre lathe and can be used 
as such for free-hand turning, but it is normally 
equipped with a hydraulically-operated copying 
attachment ; the machine can, if specially 
ordered, be supplied without the copying mech- 
anism for use as a simple high-speed lathe. 
The capacity is 3} in. in diameter and 225 in. 
between centres 

The machine has a cast-iron bed, case-hardened 
on the two prismatic guiding ways, and a main 
spindle running in ball and roller bearings. 
The drive to the spindle ts by V-belts from the 
driving box in the left-hand cabinet below the 
bed. Fighteen speeds, from 150 to 3,025 r.p.m., 
are available by means of pick-off gears and a 
two-speed motor. Push-button controls mounted 
on the headstock enable either motor speed to be 
selected and the motor to be stopped from the 
normal working position 

A spring-loaded centre is fitted to the main 
spindle so that a register for length can be 
obtained from the end-face of the work-piece. 
Iwo work-drivers are provided, to accommodate 
work from ? in. to 2} in. in diameter and from 
2} in. to 34 in. in diameter respectively. A three- 
jaw concentric chuck can be supplied as an 
extra fitting 
improved type mounted in ball and roller bear- 
ings, and the spindle is spring-loaded to allow 
the work to expand. The saddle has automatic 
feed towards the headstock in addition to hand 
motion, a range of three feeds being available. 
Single-speed quick traverse in either direction is 
by an independent motor drive. 


HYDRAULIC COPYING 


The copying mechanism consists of an auxiliary 
tool-slide, a model carrier, a_ free-standing 
hydraulic pump unit and a retraction unit. It 
will reproduce any turned part which is within 
the capacity of the machine and of any form 
which does not involve too high a rate of in-feed. 

An auxiliary or copying slide is mounted on 


The tailstock has a live centre of 


the back of the cross-slide in place of the rear 
tool-post to carry the copy-turning tools. The 
square turret on the front of the cross-slide is 
retained in its normal position for undercutting 
and recessing operations, and for free-hand 
turning when required. The copying slide 
consists of two parts, a lower slide fixed at an 
angle to the centre-line of the machine, and an 
upper slide which is movable. At the rear of 
the upper slide is mounted a hydraulic cylinder 
for moving the slide as determined by a built-in 
control valve operated by a swinging arm carrying 
an Ardoloy-tipped stylus. The upper slide also 
carries a tool-block which is adjustable at right 
angles to the machine centre-line by means 
of a fluted handle at the front of the machine. 
A micrometer dial with setting fingers and a 
screw-adjusted dead stop are also provided. 

The model carrier consists of a long table 
supported on two brackets at the rear of the 
machine and parallel with the bed. It has a 
T-slot along its entire length and carries two 
brackets with centres which are freely adjustable. 
The right-hand centre is adjustable lengthways 
and sideways, the left-hand centre is spring- 
loaded. An overriding control, the retraction 
unit, which is operated by a lever from the 
front of the machine saddle and connected to 
the tracer valve by a cable, enables the operator 
to cut out the stylus control at any time and 
return the copying slide to its fully retracted 
position. 

In operation, the cutting tool follows exactly 
in the path taken by the stylus, which is traversed 
along the model by the longitudinal feed of the 
saddle. Square shoulders, tapers, or any other 
form which does not involve too high a rate of 
in-feed are thus produced automatically. 

Hydraulic power is supplied by a free-standing 
unit at the back of ihe machine. It consists of 
an oil tank, pump and pump motor standing 
on the floor and connected to the hydraulic 
cylinder by flexible oil pipes. The motor is 
controlled by push buttons mounted at the front 
of the machine. A spring-balanced chip guard 
is fitted at the front of the machine. It has an 


The copying unit is hydraulically operated. 
saddle and works from a model mounted in the model carrier 





Pill a 


It is fixed on the 


at the rear of the machine. 


armour-plate observation window, and can be 
swung clear for access to the spindle and tools 
The top and rear of the machine are enclosed 
in a fixed guard of close-mesh perforated metal 
Chip disposal is by means of a chute in the rear 
of the chip tray, leading to a large bin at the rear 
of the machine. 
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GROUPED ENGINEERING 
WORKSHOPS AT STOCKSBRIDGE 


Steelworks Extensions 


Work has now begun on the erection of new 
grouped engineering workshops at the Stocks- 
bridge Works, near Sheffield, of Samuel Fox 
and Company, Limited, an associated concern 
of the United Steel Companies Limited, 17 
Westbourne-road, Sheffield, 10. Covering an 
area of 32,520 sq. ft., and costing about £320,000, 
the workshops are being erected as near as 
possible to the centre of the works, in the narrow 
valley of the Little Don, but outside the produc- 
tion area of the plant. They will provide elec- 
trical, joinery, wagon-repair, machining and 
general engineering services for all production 
departments at Stocksbridge as well as the 
company’s Rotherfield Works, at Rotherham 
These activities, at present, are housed in 
buildings which, apart from their obsolescence, 
are in the way of correct production development 

The new shops will consist of three 45 ! 
wide bays and a fourth bay 15 ft. in width, ona 
340 ft. frontage. Among the main items 0! 
equipment to be installed are a 15 ton and four 
3 ton electric overhead cranes, ten screw-Cutting 
and self-centring lathes, two shaping machines, 
a planing machine and two vertical and three 
horizontal boring machines. 

The new workshops are due fo! 
this summer, when in addition t 
tenance work, they will contribu! 
£54 million development scherics now 
progress at Stocksbridge. These s.'\\emes include 
a 20 ft. diameter body electric- furnace, 4 
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highly-mechanised rod and ba. -olling - 
and a new blooming and billet- ing rolling 
mill. All the electrical installa for these 
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schemes will be controlled fron 
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Fig. 1 To give the required capacity, 36 single-phase capacitors have been installed in a compound. 
An overhead counterpoise system gives protection against lightning, and there are also surge di-erters 
connected to each group. 


CORRECTING THE POWER FACTOR 


INSTALLATION OF 


A problem that has to be faced in most works 
that use a very large quantity of electricity is 
that of maintaining a good power factor, not 
only from the point of view of direct consump- 
tion, but also to take advantage of the tariff 
benefits and avoid the penalties of the suppliers. 
Such a problem was brought to a head at the 
Spoado.. Works, (Derbyshire) of British Celanese 
Limited by a change in the local tariff and an 
ncrease in electricity charges. 

In spite of the fact that the load at these 
works includes 11,000 kVA of synchronous 
motors excite . to run at a power factor of between 
0-95 and 0-9 leading, the overall factor was 
0-8 lagging—a figure obtained by careful tests. 
In order to determine this figure (on which cal- 
culations for the size of capacitor required were 


DaS-d) a pr 


precision power-factor recorder with a 


Short Operating range giving a very open scale 
was installed. This was fed from a current 
summation system energised by current trans- 


formers att iched to the main incoming supply 
$6 6kV transformers. The recorder is 
d gives a continuous record of the 
factor for the works. From the 
it was estimated that a_ total 
MVAr would be required to 
er factor up to 0-97 lagging. In 
that the load factor of the works 
least er cent., it was decided that auto- 
atic ¢ would be unnecessary. This 
decisior nplified because the value of the 
corresponding to minimum load 


i> 


\4 


id2eing 


n litio > ‘ - i 

ny aM ild be greater than the leading 
AI ed with the capacitors. 
“NG THE CAPACITORS 

R a € y supply for the works is obtained 
ifom | | i j 
“ ‘ON power station of the Central 
— ( ority, which is directly adjoining. 

Cs . YI 


es to the works main substation 
iced from 33 kV to 6°6 kV by 
rmers. These are of the high- 
and reduce the fault-power level 
S high-tension distribution net- 
‘imately one fifth of that of the 
ork on the primary side of the 
[he transformers are fitted with 
gers, and feed a number of local 
ibuted over th: works. 





12 MVAr CAPACITY 


Ideally, the capacitors required to raise the 
power factor should be installed on the low- 
tension network in the various parts of the 
plant, but this was not advisable as large areas 
of the works require flame-proof installations; 
also space limitauon in the factory substations 
woula have necessitated considerable additional 
building. The installation of capacitors in the 
factory substations on the high-tension side was 
also not advisable, as the switchgear is of the 
duplicate busbar type and therefore such an 
installation would be of a high cost. Moreover, 
as mentioned before, considerable building exten- 
sions would be required, particularly as these 
substations are two-storey buildings. It was 
therefore decided that the capacitors should be 
designed for use on the high-tension system but 
that with their associated switchgear they should 
form a completely separate installation. 

In order to give the greatest possible flexibility 
together with immunity from phase faults, and to 
permit a monitoring system to be used, it was 
decided that the capacitor installation should 
comprise 36 single-phase units. These have 


Fig. 2 Fault-making 
load-breaking isolators 
feed the separate cap- 
acitors from the dis- 
tribution switch-board. 
The Castell keys norm- 
ally trapped in these 
isolators are required to 
open the gates of the 


compound. 


8&9 


been made by Johnson and Phillips, Limited, 
Charlton, London, S.E.7, and have a voltage 
range of from 3-81 to 4-15 kV corre:ponding 
to a system voltage of 6:6 to 7:2 kV. The 
corresponding outputs are from 333 to 400 
kVAr. This range of working voltage was 
necessary to allow for the maximum voltage 
regulation on the system, and the units are 
suitable for continuous working on the upper 
voltage limit. The capacitors are of the paper 
dielectric type, oil impregnated, oil immersed 
and fitted with internal fuses and discharge 
reactors. The tanks are sealed for use outdoors 
and are made of boiler-plate with cooling fins; 
each capacitor is fitted with a cable box and out- 
door type porcelain bushes. In order to give a 
corrosion resistant finish the external surfaces 
of all tanks have been shot-blasted and sprayed 
with aluminium before being painted. The whole 
of the high-voltage switchgear ts of the air- 
insulated type, and all items have been submitted 
to full-scale switching tests at the makers’ works 
to prove their suitability for the control of purely 
capacitance reactive loads. 

The installation was designed in two electric- 
ally identical halves each of 6 MVAr capacity, 
and provision has been made tor each half to 
be extended to 10 MVAr. The circuit diagram 
of one half is given in Fig. 3. All the switchgear 
has been made by Crompton Parkinson Limited, 
Chelmsford. 

CONNECTIONS AND PROTECTION 

Two duplicate busbar air-insulated, 1,200 
ampere 350 MVA circuit-breakers were installed 
in the main incoming sub-station. Each of 
these feeds two four-panel single-busbar vertical- 
isolation 250 MVA boards, by two 0-5 sq. in. 
3 core cables in parallel. Each of the boards 
has one 1,200 ampere type ALA3 incoming 
circuit-breaker and three 400 ampere ALA2 out- 
going breakers. In order to facilitate isolation 
in the event of a fault occurring on any of the 
0-5 sq. in cables, two independent sets of 600 
ampere cable isolators with earthing positions 
were installed on each of the 350 MVA equip- 
ments, and remova le cable links have been 
provided at each of the ALA3 incoming breakers. 

Each of the ALA2/3 switchboards ts remote 
controlled from a four-panel control board. 
The switchgear control boards and fault making 
isolators are installed in a new single storey switch 
house. The ALA2 outgoing breakers each feed 
a pair of 250 MVA 400 ampere ALAI fault mak- 
ing load breaking isolators. Two pairs are shown 
in Fig. 2. Each of the ALA isolators has three 
ammeters and a cable box from which three 
single core P.I.L.C.S. cables lead to three 
333 MVAr capacitors. The 36 capacitors are 
installed on a common base plinth measuring 
125 ft. 25 ft., divided by brick fire-barrier walls 
into six bays. The capacitor installation ts 
shown as a whole in Fig. | and one of the cable 
runs in Fig. 4. All the cables used were supplied 
by W. T. Henley’s Telegraph Works Company, 
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Fig. 3 The system is composed of two electrically 
identical halves, one of which is shown here. 


Limited, 51/53 Hatton-garden, London, E.C.1. 
The three capacitors installed on each side of 


the plinth in each bay are controlled by one of 


a pair of ASAI isolators. Each group of 
three capacitors is star-connected at the external 
bushings, and an outdoor-type single-phase 
potential transformer is connected between the 
star points of the two groups of three installed 
in each bay. The function of this potential 
transformer is to give an indication of the voltage 
of the floating neutral star point of each bank 
of three with respect to the star point of the 
other bank in the same bay. This gives visual 
monitoring of the performance of the capacitors. 
Under healthy conditions the voltmeters give 
a zero indication, but should a reading be 
observed it is a simple matter to ascertain which 
is the faulty unit by reference to the individual 
ammeters. The unit can then be disconnected 
by the link provided. To disconnect the 
capacitors in the event of an interruption of the 
supply to the works, and to safeguard against 
the simultaneous re-energising of the whole 
bank when the supply is re-established, each 
ALA switchboard is equipped with under- 
voltage, time delay and multi-contact tripping 
relays. The undervoltage relay is set to operate 
at 40 per cent. of the normal voltage. and 
energises the time delay relay which has a lag 
of six seconds. At the expiration of this period 
the tripping relay is energised, and the associated 
switches are tripped out. The time delay of six 
seconds gives a margin to prevent the protective 
System operating due to a transient depression 
of the voltage as a result of system faults. 

Two methods are employed to protect the high- 
voltage cable network and its associated equip- 
ment from the effect of lightning. The first 
consists of an overhead counterpoise system. and 
the second the fitting of surge diverters, of the 
silicon-carbide type, between the neutral point 
of each group of capacitors and earth. The 
surge diverters have a residual voltage charac- 





teristic of 35 kV which allows a good safety 
margin for the cables, switchgear and other 
equipment to withstand normal surges. A 
neutral earthing isolator is connected in parallel 
with each surge diverter. These are used to earth 
the equipment when personnel are working in 
the bay. 

Each bay of the compound has a gate which 
requires two different Castell keys to be inserted 
before it can be opened. These two keys are 
trapped, one in each switch of the respective pairs 
of ASAI isolators. The keys cannot be released 
until the isolators are opened and earthed, and 
the isolators cannot then be closed until the keys 
are replaced. Similarly, the keys can only be 
removed from the gate after it has been closed 
and locked. 

In order to contain the oil in the event of a 
burst of one of the capacitor tanks, each bay 
of the compound has low brick containing walls 
and a_ pebble-filled draining trench. The 
trenches are piped to a pebble-filled sump, which 
has a separate compartment with a submersible 
pump installed. The pump has automatic 
level control and discharges to a remote soakaway 
pit. Under normal conditions the pump 
removes rain water drained from the compound, 
and so ensures that there is always sufficient 
capacity in the sump to accommodate the oil 
content of one capacitor. 

In order to give remote indication and record- 
ing of the total MVA demand of the factory, and 
also the power factor of the load, electronic 
transmitting and computing equipment has been 
installed at the main incoming substation. This 
feeds receiving instruments at the main observa- 
tion points in the works. 

The observed power factor of the factory 
load with the equipment in service is between 
0-98 and 0-99 lagging, and approaches 1:00 
when the works is running on base load, as, 
for example, at night. The improvement in 
performance of the installation as compared 
with the design value of 0-97 is due to the 
reduction of the voltage regulation of the main 
high-reactance transformers consequent upon 
the raising of the load power factor and its 
effect of increasing the charging current of the 
capacitor bank. This increase is approxi- 
mately 8 per cent. of the value corresponding to 
that of a nominal system voltage of 6°6 kV. 

The site chosen for the erection of the new 
switch house and the capacitor compound is 
one that was occupied by a redundant double- 
track railway embankment, of which 230 ft. had 





Fig. 4 Single-core cables, braided in trefoil, 
connect the isolators to the capacitors. 
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to be removed. The time fr 
removal of the embankment | 
sioning of the complete project 

With a view to reducing mainte 
minimum, the supporting stee 
insulators was given a Jenolite tré 
painting, and Duralumin has | 
used for all other outdoor stru 
The installation, which is _ belic 
largest of its kind in this countr 
by the company’s Chief Elect 
Mr. A. Berman, M.I.E.E., and wz 
his supervision and by his staff. 
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Side view showing cutting edges of the milling 


cutters, nearly 15 in. 


in diameter, made for 


machining aircraft components. 


LARGE PRECISION 
MILLING CUTTERS 


6 in. Depth of 


Cut 


Large milling-cutter gangs for machining high- 


tensile steel 
supplied by 
Limited, 


aircraft 
English Steel 
Manchester, to 


components 
Tool 
Vickers-Armstrongs 


are being 
Corporatio! 


(Aircraft) Limited, Supermarine Works, Swindon 
One of the gangs consists of two 15-200 in 
diameter single-angle cutters and three 14-952 ir 
diameter double equal-angle cutters. Thoug 
not the largest cutters made by the compan} 
they are among the largest solid H.S.S. cutter 


of this type made in Great Britain 


The impor'- 


ant features of this gang are the angle of taper 


the width of the cutters and the 
cutter diameters, all of which 


trolled to exceedingly fine lim! 


difficult by the fact that the di 
cutters are of a rather slendet 
from 1-050 in. wide to a tip rac 

At the design stage it was de 
bulk of the material would be 
tip radius, it was necessary 
point a positive cutting ral 
continued down the sides of | 
supply the side teeth with the 
action, the depth of the cut be 
6 in. Moreover, to give all | 
rake would have made an 
proposition extremely difficull 
to make three equally spaced 
with no rake. This account! 
spacing and lengths of the 
centre of the cutter, as can b 
illustration above. 
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Fig. 1. 


\ } in. thick re-entrant diaphragm produced on a 4,000 ton rubber 
bolster press. 





Fig. 2 


PROCESSES, QUALITY CONTROL AND 


CUTTING RESEARCH 
SPEEDING AIRCRAFT PRODUCTION 


The fourth conference on ** Problems of Aircraft 
Production” organised by the Institution of 
Production Engineers and held at the University 
of Souchampion on January 6 and 7 was based 
on the theme of “ Speeding Aircraft Produc- 
tion “—by improved organisation and produc- 
tion techniques, by new methods of quality 
control, and by improving machining processes 
on the basis of research into the factors effecting 
the life of and effectiveness of cutting tools. 
This conference was notable in providing the 
occasion of the Institution’s first Lord Sempill 
paper, delivered by Sir Roy Fedden, on“ Britain’s 
Aircralt Needs.” Three other papers were dis- 
cussed at the conference—* Time can be Saved 
in the Aircraft Industry,” by Mr. H. G. Gregory 
and Mr. A. Vines, of the Fairey Aviation Com- 
pany, Limited; ‘* Control of Production Pro- 
cesses,” by Mr. I. R. Smith, chief inspector of 
the Aircraft Division of the Bristol Aeroplane 
Company, Limited; and ** Machining Research 
and its Impact on Speeding Production,” by 
Mr. D. A. Oliver, Mr. T. S. Lister, Mr. M. D. 
Kinman, and Dr. D. Fitzgeorge, of B.S.A. Tools 
Limited. This last paper was sponsored by the 
Machine Tool Trades Association. 


SHOCK TREATMENT FOR THE 
AIRCRAFT INDUSTRY 


_ Wit than 600 swept-wing fighters and 
less U ) V-bombers in service, the air strength 
of Great Britain had never before fallen so far 


kuntry’s needs; and the reason for 
lecision and faulty judgment on the 
Government departments concerned 
lers of the aircraft industry. These 
vs which Sir Roy Fedden expressed 
in “* Britain’s Aircraft Needs.” 
e described as “a little shock treat- 
<oy showed that during the 10 post- 
ther the Government nor the indus- 
reciated the scale of the technical 
would be required to realise the 
nities Opening up. For the time 
to tid, we had lost the courageous 
d the burning spirit to succeed at 
e Royal Aeronautical Society and 
British Aircraft Constructors, the 
anufacturers and the tool m kers, 
ne degree failed in initiative and in 
ac and in Sir Roy's estimation, 
Sol cent. of all engaged in the aircraft 
failing to pull their weight. 
ope, however, because the industry 
ned nucleus of disciplined engineers 








with unbeatable creative capacity. Sir Roy’s 
solution to the sickness that beset the industry 
was to concentrate effort over a smaller range of 
objectives; to pursue the possibilities of auto- 
matic electronic control for machine tools with 
the utmost vigour, because by so doing small- 
batch production could be carried out with the 
minimum of tooling, and high accuracy; and, 
above all, to expedite the training of many more 
engineers and to raise the status of the engineer 
ia popular opinion and with all urgency. 

Possibly the principal point which emerged 
during the discussion on Sir Roy’s provocative 
paper was that not only the aircraft industry 
but the whole country was in need of a dose of 
‘shock treatment.” while several speakers 
thought that Sir Roy had over-stated the degree 
of slackness prevalent in the aircraft industry. 
It was suggested that the present trend in 
education was too much towards “ science,” 
and away from practical engineering. A particu- 
lar point made was the allocation of junior 
draughtsmen to the design of details who had 
insufficient grasp of the way things were made, 
with the result that tool makers were often called 
upon to produce tools for impractical and often 
absurd designs. Greater uniformity in the firms’ 


Fig. 3. Trepan boring 
oleo-leg 
outer casing. The 


bored hole is 4} in. in 


machine for 


diameter by 45 in. long; 
the slug diameter is 


23 in. 
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High-tensile steel investment casting used instead of a forging 
for wing-attachment fitting. 


tooling demands, it was suggested, would simplify 
the lot of the contract tool maker. 

In defence of the machine-tool manufacturers, 
it was pointed out that the United States Govern- 
ment had offered unlimited funds for the develop 
ment of prototypes, and it was suggested that 
had the same policy been adopted in the United 
Kingdom, the British tool industry would not 
have been found wanting. It was, on the whole, 
agreed that there ought to be closer co-operation 
between Great Britain and the United States, 
as regards the rationalisation of aircraft and 
weapons to be produced by both countries; 
and that Great Britain should not be too proud 
to profit from the manufacturing experience of 
the United States. 

A variety of ways in which the Fairey Aviation 
Company. Limited have speeded up aircraft 
production were described in the paper entitled 
‘Time can be Saved in the Aircraft Industry,” 
by Mr. H. G. Gregory and Mr. A. Vines. In the 
first part of the,paper, presented by Mr. Vines, 
the speaker commenced with a plea for steady 
quantity production in the aircraft industry 
which, he said, could be achieved if the nation 
realised the vast potentialities of air cargo 
transport. 

ORGANISATION 


Mr. Vines then described their works organisa- 
tion. The design office was divided into groups 
by types of aircraft, and a production develop- 
ment section worked closely with the design 
team. By this means the assembly and inter- 
changeability aspects of design were studied 
Each department 


from the start of a project. 




















Fig. 4 
of a rotating table. 


The Rotomill carries two high-speed heads mounted vertically and horizonta!ly on each side 
The work table, which can be traversed, is fitted with an infinitely variable 


speed gear. 


building a component or group of components 
was self-contained with its own stores and 
progress, inspection, planning and _ ratefixing, 
and shop supervision. This led to the maximum 
interest and individual responsibilities for all 
members of the team 

Mr. Vines then turned to assembly methods 
describing the Fairey envelope jigging system 
and the way the jigs were built up. In this 
system, which was described in the December 30, 
1949, issue of ENGINEERING (vol. 168, page 699), 
the outer skin was located on the jig and the 
structure was built up inwards from the skin. 
By this means. Mr. Vines said, a higher standard 
of mechanical and aerodynamic interchange- 
ability had been achieved than had been thought 
possible 

At this stage, Mr. Gregory took over from 
Mr. Vines, and described some of the time- 
saving techniques used in the Fairey works. 
He demonstrated a number of large pressings 
made on a standard 4,000 ton rubber bolster 
press, including the re-entrant diaphragm shown 
in Fig. 1, which was produced from a } in. 
thick blank of AW3 material measuring 4 ft. by 
3 ft. with a 19 in. diameter hole routed before 
pressing. The pressing was formed on a 
concrete block, with the rubber being used as 
punch. He also showed examples of high- 
tensile steel investment castings, used instead 
of forgings for wing-attachment fittings (Fig. 2) 
and catapult hooks, which had effected enormous 
savings in machining operations. 


SPECIAL-PURPOSE TOOLS 


Mr. Gregory then described a number of 
special-purpose machine tools developed by the 
Fairey company, among which were the trepan 
boring machine for machining oleo-leg oute: 
casings illustrated in Fig. 3 

This machine consisted basically of two 24 ft. 
long standard jig castings. on which were mounied 
nitrided slides for the boring carriage, and a 
clamping unit of the oleo outer cylinder com- 
ponent. 

The carriage was traversed by a hydraulic 
jack to provide infinitely varia‘ le feeds, and 
ha! a swarf and lubricant outlet at the base. 
The carriage mounted a ISh.p. 900r.p.m. 
motor, which drove the trepanning tube and lay 
shaft through V-belts at 700 r.p.m. : 

The clamping unit carried two locating cones, 
which were closed by three 2 ton hydraulic 
jacks, and also the trepanning tube bearing, with 
high-pressure coolant supply chamber. 

The shape of the chip breaker on the carbide 
tipped tool was important, particularly when 
cutting DTD.683 in the * 
a material 
chips. 


as forged ” condition, 
which tended to produce large built-up 
High-pressure lubricant was essential. 





The peripheral speed was 780 ft. per minute. 
The bored hole was 4} in. in diameter by 45 in. 
long; the diameter of slug, 2} in.; the feed, 
3 in. per minute; and the floor-to-floor time, 
25 minutes. 

Tne Rovomill illustrated in Fig. 4 was designed 
to carry two high-performance heads, one hori- 
zontal and the other vertical, on columns each 
side of a rotating table. The work table, which 
could be traversed, was fitted with an infinitely 
variable speed drive. With high cutting speeds 
the finish obtained and the time saved was 
outstanding compared with a standard 10 ft. 
borer. 


CUTTING SPEED 12,000 FT. PER MIN. 


Discussing research carried out on high speed 
machin ay for integral construction, Mr. Gregory 
said that cutting speed, up to 12,000 ft. per 
minute had been achieved with spiral carbide 
cutters, using oil mist lubrication directed through 
the hollow spindle of the milling head on to the 
face of the cutter. Cutting efficiencies of 4 to 7 
cub. in. per h.p. per minute had been obtained, 
the mosi efficient cutters being of the face-mill 
type with high rake angles. 

The chassis rib of the Gannet, of integrally 
stiffened consiruction, was milled by a vertical- 
column milling machine (Fig. 5) of Fairey design 


Fig.5 Vertical-column 
copy milling machine. 
The Fairey Aviation 
Company have found it 
convenient to have 
special-purpose mach- 
ines of this kind made 
to their own design. It 
embodies a_ hydraulic 
copying system and two 
high - speed 
heads. 


milling 
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with a hydraulic copying system 


aSee (WO high. 
speed milling heads rated at 10/2 high 


: . at 3,000 
6,000 r.p.m. incorporating spri pre-loaded 
bearings. The capacity of the ma e was 6 fh 
longitudinal traverse by 2 ft. vert novement 
Swarf was removed by convey belt The 
speed of the longitudinal traverse 4s infinite) 
variable between 0 and 80 in. per ute. Two 
ribs were machined simultaneo In about 
4 hours; 115 Ib. of metal being ren ved from 4 
205 Ib. slab. 


In conclusion, Mr. Gregory e: 
advantages of automatic program: 
machine tools, and revealed that 
shortly to manufacture a_ thre 
programme-controlled machine w 
dinal traverse of 25 ft., a vertical traverse of 7 f 
and a cross traverse of i2 in. The Ferranti cop. 
trol system would be employed. 

The discussion which followed this paper was 
severely limited by lack of time. The principal 
point which emerged was that, with the adoption 
of the small closely integrated group system 
as in the Fairey organisation, the interest and 
morale of all concerned were found to increase. 
it was agreed that there were advantages in many 
facturing one’s own machine tools, in that it was 
possible to provide exactly what was required 
when it was wanted, where it would be unreason- 
able to expect the machine-tool industry to 
provide a special-purpose tool with limited 
future applications. Nevertheless it was felt 
that the machine-tool industry should be alive 
to the possibility that some of these special- 
purpose tools might lead to big developments. 


QUALITY CONTROL 

That judicious and efficient control of pro- 
duction processes could prevent waste of 
materials, labour and time was the conclusion 
drawn by Mr. I. R. Smith in his paper “* Control 
of Production Processes © in which he discussed 
the control of materials, manufacture, special 
processes and current developments and future 
techniques for quality control. Mr. Smith 
placed particular emphasis on the necessity for 
care in handling and storing sensitive high- 
strength alloys, about the behaviour of which 
there was still much unknown. 

Discussing the control of manufacture, Mr 
Smith took as examples the control of heat treat- 
ment and the contro! of welding. In heat treat- 
ment, control was exercised both by rigorous 
control of the bath temperatures and by checks 
on the chemical and mechanical properties o! 4 
test piece from each batch of material undergoing 
treatment. In welding the emphasis of control 
had to be directed to the operators, the materials. 
the equipment and techniques, supplemented bi 
non-destructive testing. 
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Discuss ‘the control of special processes, 

Mr. Smit) ited metal-to-metal adhesives and 

plastics. satisfactory metal-to-metal-bonded 


d a good fit of the parts to be 


oints res . ; 

outed » cleanliness of parts before applying 
the glue. th these two requirements satisfied, 
the domir | factors were time, temperature and 


pressure ie peel test had been used as a 
control 0 5 process, but the Bristol Aeroplane 
Company id found such a wide scatter in peel 
strength at they discontinued this test and 
relied ent ely on shear-strength specimens. — 

Current developments in control techniques 
comprised the use of dye penetrants for the 
detection o! surface defects, ultrasonics for the 
detection o! sub-surface defects and X-rays for 
the examination of structures. In discussing 
future possibilities Mr. Smith drew largely from 
his observations on a recent visit to the United 
States. : . ; 

In America, ultrasonics were playing an increas- 
ingly important part in the quality control of 
raw materials and finished parts. Advances in 
the design of the electronic equipment there were 
much greater than in this country, as evidenced 
by the development of lithium-sulphate crystal, 
which had proved to be far superior to quartz 
or barium titanate; and by the technique of 
immersion scanning, in which it was possible to 
orientate the crystal in relation to the defect 
and obtain maximum echo response from the 
fliw. In all instances ultrasonic inspection was 
applied by comparing signals obtained on test 
blocks having known flaws with signals from 
possible flaws in the material. In the Douglas 
plant a 90 per cent. accuracy had been obtained 
in the detection of flaws in large plates and 
forgings. For surface flaw-detection in non- 
ferrous metals, the fluorescent penetrant process 
was considered to be the most efficient method 
available. 

Application of industrial X-rays in the Unitea 
States was on a similar scale to that employed 
in the United Kingdom but the Douglas Aircraft 
Company had successfully applied X-ray tech- 
niques to inspection of complete aircraft struc- 
tures where known defects had arisen. Again 
this process could only be applied on a compara- 
tive basis; it was in an early stage of development 
but showed considerable promise of saving 
man-hours. The use of fluorescent screen X-ray 
equipment, which the Douglas company were 
using in their “ goods received * area, showed 
promise for the stock inspection of sealed items, 
castings, etc 

In the discussion which followed Mr. Smith’s 
paper, it Was apparent that a number of speakers 
were hazy as to the exact nature of the inspec- 
tor’s function, which should te solely to ensure 
that manufactured parts complied with the 
requirements laid down by the designer. Among 
the More interesting points that arose was the fact 
that radio-isotope inspection techniques were 
now being used by British European Airways in 
their maintenance routines; that ultrasonic 
inspection techniques were very extensively used 
by British manufacturers of high-quality steels 
and that British steels were much more closely 
specified than in the United States where, accord- 


ingly, quality control by the aircraft manufac- 
turer assumed greater importance. In general, 
however, ‘nspection standards and methods were 
very simiir on both sides of the Atlantic. 
MIACHINING RESEARCH 

Orga { machining research has really 
only c nto being in Great Britain since the 
end of econd World War, and is still carried 
on onl ‘omparatively small scale. However, 
the M ical Engineering Research Board 
are ni nsoring the advancement of know- 
ledge « machining process; work of high 
quality ready been carried out and momen- 
rar ‘ering. Valuable data has been 
gather: the design and operation of small 
tools lachine-tool design, and on the 
Cuttin 's used. Four members of the 
ey n of B.S.A. Tools, Limited—Mr. 
Kine r, Mr. T. S. Lister, Mr. M. D. 


i Dr. D. Fitzgeorge—described 








some of these advances in a paper entitled 
* Machining Research and its Impact on Speed- 
ing Production.” 

After outlining some of the fundamental 
work carried out on the analysis of chip forma- 
tion, the authors turned to the special problems 
of the aircraft industry and, after considering 
the current aluminium alloys and the steels and 
titanium ailoys of the near future, they discussed 
the influence of the machine tool on milling 
operations, this being the type of operation of 
Most interest to airframe producers. Extracts 
from this part of the paper will be found in 
the arice below. In tests on titanium alloy 
(130 AM alloy, with 4 per cent. aluminium, 4 per 
cent. manganese) the authors found that much 
heat was generated during cutting, and that 
copious cooling was required. No special tools 
were necessary but for satisfactory results there 
was a Close relation between speed and feed. 
There was some difficulty in drilling small holes, 
but it was feasible with modified drills, provided 
that the holes were not too deep, and that a 
suliable high-grade soluble oil with extreme- 
pressure additive was employed. If an unsuit- 
able oil were used, violent fluctuation of the drill 
torque resulied. Tapping was not very successful. 

In machining high tensile steel and other 
difficult macerials, close control of machining 
conditions was essential—a slight departure 
would render the operation uneconomic, trouble- 
some or impossible. A greater choice of speeds 
and feeds on machines would therefore be 
required; for some operations, such as facing, 
steplessly variable automatically controlled speeds 
would be necessary. Above all there must be 
rigidity and freedom from backlash in tables 
and spindle drives. 

In conclusion, the authors said that they had 
the impression that the aircrafy industry was not 
sure of what .t wanted. The industry should 
be encouraged to purchase prototype tools and 
to co-ordinate necds in other fields so as to 
ensure the appropriate technical assistance from 
other indusiries. 

The maintenance of cutting tools was one 
of the points dealt with in the discussion which 
followed. A surface finish of from 3 to 5 micro- 
inches was suggested as reasonable for carbide 
centres, and either metal-bonded or Bakelite- 
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bonded grinding wheels could be used—the 
former being more resistant to abuse but the 
latter offering a faster rate of carbide removal. 
A copious supply of mist coolant was necessary. 
Honing after grinding was beneficial to the life 
of high-speed stee! tools. 

In answer to an inquiry on the drilling, 
reaming and tapping of high-strength steels, it 
appeared that whereas drilling and reaming 
presented no problems, tapping was at present 
a formidable proposition but the tool manufac- 
turers were endeavouring to find a solution. The 
development of end mills with high rake angles 
was a Subject requiring further study; it was not 
yet known whether it would be possible to 
achieve sufficiently strong tips. If not, and it 
was necessary therefore to use lower rate angles, 
much lower cutting speeds would have to be 
used, with suitable active lubricants. 


CERAMIC TOOLS 


A query was raised on the development of 
ceramic tools. In the days when there was a 
shortage of tungsten, B.S.A. carried out some 
promising work in ceramic tools, but they were 
not perfected for production. Their advantage 
was a wear resistance four times that of tungsten 
carbide, provided that chipping could be avoided. 
There were problems in the fixing of ceramic 
tools. It was possible that they might be 
revived for the machining of graphite—a very 
fierce material to cut—for atomic energy and 
other special applications. 

Among other points raised was the suggestion 
that the time had come for che formation of a 
group representing the machine-tool trades, the 
aircraft industry, the steelmakers, and the 
Ministry of Supply, to discuss and define what 
were the most important interests of the aircraft 
industry as a whole. 

The conference was brought to its close with 
a brief speech by Lord Sempill; deploring the 
lack of adequate time for discussion of the 
papers, he made a suggestion—which might well 
be adopted by certain other institutions and 
learned societies—that no papers should be 
read at the conference; that they should be 
prepared some four to six weeks in advance, 
and very briefly summarised at the conference, 
leaving ample time for a full discussion. 


METAL CUTTING OPERATIONS 
INFLUENCE OF THE MACHINE TOOL 


We give below extracts from a paper entitled 
** Machining Research and its Impact on Speeding 
Production,” which was presented by Mr. D. A. 
Oliver, Mr. T. S. Lister, Mr. M. D. Kinman, and 
Dr. D. Fitzgeorge, of B.S.A. Tools Limited, at 
the recent conference on aircraft production held 
at Southampton. A report on the conference 
immediately precedes this article. 


In America in the late thirties, the development 
of a quick-stopping technique opened up a new 
field of study in the mechanics of chip formation, 
which has provided a clear picture of the cutting 
process. However, it would appear that there 
is a decline in interest in this branch of the 
subject in favour of a more practical study of the 
factors giving better tool-life, and better surface 
finish. 

Chip and tool temperatures are important tn 
connection with tool-life, since the exposure of 
the tool tip to excessive temperatures will lead 
to softening and rapid wear. The high tempera- 
tures are the result of metal deformation at the 
shear plane and friction at the face and flank 
of the tool. Estimates based on the energy 
input and the physica! constants of the work- 
piece material suggest that the chip will reach a 
maximum temperature of about 500 deg. C. At 
high cutting speeds, almost all the heat remains in 
the chip and it is argued that variations 1n cutting 
speed will not affect the temperature appreciably, 
since the higher speed will result in a greater 
amount of energy being supplied to a propor- 


tionately longer chip in a given time. An 
increased feed, however, will require a reduction 
in cutting speed for the same too! life. 

For a given life of the tool, a low cutting 
speed, a large feed and a large depth of cut will 
give the best material removal rates, but practical 
limits exist in the power available, the strength 
and stiffness of the machine, the tool and the 
workpiece and the quality of the resulting surface 
finish. 

For machining steels of medium tensile strength 
particularly with high-speed tools, a good quality 
soluble oil is generally adequate as a cutting 
lubricant. As the tonnage of the steel increases, 
or alternatively, additional elements which 
increase the work-hardening properties of the 
material are added, more effective cutting lubri- 
cants should be used. A stage is reached when 
a cutting lubricant with the activity carefully 
balanced to meet the needs of the job is absolutely 
necessary to enable the material to be machined 
at all, regardless of any question of a higher 
rate of production. 

Any study of the machining properties of a 
material must be accompanied by a full investi- 
gaiion of its more fundamental metallurgical 
characteristics—microstructure, chemical compo- 
sition, and thermal history. 


RIGIDITY ESSENTIAL 
When cutting tools are put to severe use in 
milling machines, either by machining difficult 
materials or by high metal removal rates, tool-life 





ss .. si 
t+ 
ie av 
i* ‘ 
4 ny ’ 
, mi oe 
} » 
om ” 
i % : 
ay . 
* 
¥ 
4 ern o 
5. > 
bP ag 6 z 
cee. Lae) 
a Pad 
* . i” 
‘ ’ 
pe F 
' 
5] a 
ae de 
Pi a! 
cal , 
:-.¢ * 
‘ t 
“ ou 
oo th 
4:4 \ 
‘ 
. iw 
, 
‘ 
* 
; + 
; 
‘ 
Am, 

; ‘.. ‘ 
aoa ’) ae 
ve 
‘ 

4 4 
. 
i 
Vi 
; ‘ 
; v 
4 o 
. . 
, 
* 
ss " 
‘4 a 
’ .* ’ 
° a 
’ 
; 
ah .? 
i a ie 
j ; 
{i % ; 
: 
‘ 
i s : 
‘Sy : 
14 ,-% 
lite f 
‘4 : 
PE § : 
" iy 
a! 
Pe 4. 
‘ , 
; 
4 
7 “i 
rs 
‘ 
is 
,) 
‘ 
, 
‘ . 
ay 
s i , 
‘7 *> 
+? ; 
, 
’ oy 
a> ah 
§, 5 
; 
Ms, 
‘ ‘ 
ak 
«©, 
% ; 
+, 28 fa 
; 
abe ps 
'* 
fy 
. 4 + 
’ . 
i 
ost 
+ 
om 
4 
| 
‘ , 
ees 
. ‘ 
» yA 
Vy ] 
4 ‘ 
ene’ 
‘eo 
’ 
6 
4 
f 
. ; 
» ’ 











much 
condition of 


iS. very dependent on the design and 
the machine used. This is_par- 
ticularly noticeable with carbide tools on inter- 
mittent cutting of high tensile steels. Best 
results are obtained on conventional machines 
when working at a fraction of full capacity. 

If such a machine is worked to its full capacity, 
tool-life may be very short, even though external 
appearances suggest a satisfactory cutting opera- 
tion free from chatter. Poor tool-life under such 
conditions is frequently attributed to poor 
quality cutting tools, when the actual cause lies 
in the machine. Transferring the job and the 
cutter to a larger machine in such a case will 
invariably lead to better cutter performance 

he present authors would emphasise that 
machine deflections, as well as causing inaccuracy 
and poor finish, also account for poor tool-life 
a fact which is insufficiently well known. 

Knee-type millers are inferior to those tn 
which the table is supported by a long fixed 
bed. In cases where the knee-type construction 
must be retained, then there should be a sub- 
stantial increase in the length and spacing of the 
vertical and transverse slide ways to 
work-table stability 

Cutter arbors and arbor supports are a weak 
point in conventional milling-machine design 
and lead to intolerable deflections when cutting 
tough materials. Arbor diameters should be 
increased and arbor lengths effectively reduced, 
wherever possible. The cantilever principle for 
arbor supports, while making for easy manipula- 
tion, is basically unsound and _ should be 
abandoned in favour of more rigid designs. Ii 
would be an improvement if the keyway in the 
arbor shaft could be eliminated and replaced 
by some other method of locking the cutter. 
The keyway destroys the rotational symmetry 
of the arbor and varies the cutter deflection 
according to its angular position, causing a 
periodic chatter and surface markings. Bearing 
deflections contribute to the deflection at the 
cutter. Bearings should be free from clearance 
at al! working speeds. They should be of the 
ball or roller type and pre-loading is essential. 

Increased attention should be paid to the 
design and lubrication of the feed mechanism 
and slideways to promote smooth action. 
Backlash eliminators, particularly in the table 
feed, should be improved since they are some- 
times the cause of chatter when climb-milling 

In some cases it may be advantageous to 
employ spheroidal graphite cast iron or steel in 
place of the more usual grey cast iron, even 
though this will sacrifice some damping capacity. 
The advantage is in the higher elastic modulus 
of these materials 


CUTTING HIGH-TENSILE STEELS 


In recent tests on alloy steel billets heat-treated 
to tensile strengths of 100 and 95 tons per 
square inch, when using carbide face mills with 
a cutting speed of 140 f.p.m. and a feed per tooth 
of 0-004 to 0-005 tn tool life 
could be obtained work-piece 


increase 


a Satistactory 
provided the 





Tests on high-speed 


steel cutters were car- 
ried out on this 75 h.p. 
Swift lathe, which has 


an infinitely variable 


speed range from 17 to 


2,000 r.p.m. 


and cutter were rigidly mounted. Tool geometry 
is important. It is essential that the cutting 
edge is a straight line to allow the chip to cur! 
easily. There should be no radius or chamfer 
at the nose, and the resulting sharp corner 
should be rendered less acute by a substantial 
approach angle (40 deg. to 45 deg.). The 
best results have been obtained with positive 
maximum rake angle. The cutting edge is 
inclined, however, to increase the rake in a 
radial, and decrease it in an axial, direction. 

No success has been achieved with up-milling 
using carbide-tipped cutters on these high 
tensile steels. 

The authors have recently briefly investigated 
the effects of machine and set-up stability on 
carbide-tipped cutter performance. It was found 
that an 8 in. diameter face mill which had given 
a satisfactory performance when mounted 
directly on to the spindle nose of a horizontal 
milling machine, gave a poor performance when 
mounted on a 2 in. diameter arbor on the 
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same machine. It is interesting t e that thi 
early failure of the arbor-moun ster we 
not accompanied by any observa latter F 

HIGH-SPEED STEEL | 15 


Tests on high-speed steel too! 
the following results: 
Cutting speed: 60 f.p.m. 
Feed: 0-0033 in. per rev. 


© yielded 


Rake angle Tool lif (min, 
15 deg. x 
30 deg. 12 
x 
35 deg. 51 
40 deg. 90) 
These figures show that increasing the rake angle 
beyond 30 deg. leads to a rising trend in tool life 


If the rake angles are considerably increased 
to 35 deg. or 40 deg., much higher cutting speeds 
are possible, provided that the feed is relatively 
fine (0-002 to 0-003 in. per tooth) and that the 
cutting edges are adequately cooled by eithe; 
a copious supply of soluble oil or by * mist” 
cooling. Straight cutting oils are ineffective 
under these conditions. Using an 18 per cent 
tungsten 10 per cent. cobalt steel (which proved 
much the most suitable) and the high rake 
angles, a cutting speed of 60 f.p.m. has beer 
found to be practicable. 

The above tests were conducted on the Swift 
lathe shown in the accompanying illustration 
it has a speed range continuously variable 
from 17 to 2,000 r.p.m., and is powered by a 
75 h.p. motor. They are now being extended 
to the use of high-rake high-speed steel fiy- 
cutters on a milling machine. ; 

With this high-rake type of tool, cratering 
does not occur, but failure ultimately results 
from the formation of narrow grooves across 
the cutting edge. This observation would 
suggest that when very high rakes are used tool 
life will be very much dependent on the presence 
of abrasive non-metallic inclusions in the work- 
piece. Attention should also be paid to the 
structure of the high-speed steel to ensure no 
loss of strength due to carbide segregation. 


CHECKING SURFACE FINISH 


Measuring Roughness with a Portable Instrument 


To increase the accuracy of their instrument 
for checking the roughness of machined surfaces, 
Philips Electrical Limited. Century House, 
Shaftesbury-avenue, London, W.C.2, have intro- 
duced a new set of calibration standards. The 
four blocks making up the set have been pre- 
cision machined and individually calibrated by 
* Talysurf *’ measurement. They give calibra- 
tion points of 125, 32, 8 and 2 micro-inches. The 
instrument, pick-up and standards are shown in 
the illustration below. 

The roughness tester is mains operated, and 
consists of a moving-coil meter with a measuring 
pick-up on a flexible lead. The pick-up is 2 in. 
long and can be inserted in a hole 3 in. diameter. 
A sapphire stylus, operating in conjunction with 


a barium-titanate element, follows the contours 
of the surface when the pick-up is drawn over tt 
the resulting signal is amplified and indicated 
on the meter. In operation, the pick-up is first 
drawn over the comparison standard, and the 
meter calibration adjusted. Then it is drawn 
over the surface to be measured, and a direct 
reading can be obtained. The maximum errors 

10 per cent., and this can be considerably 
reduced by a practic:d operator. There are four 
ranges on the instrument, covering roughnesses 
of centre line averages from | to 250 micro-inches. 
one standard corresponds to the mid-point 0! 
each range. The instrument, which weighs 
13 lb., can be used on any mains supply between 
110 and 245 volts, and 40 to 100 cycles. 





Calibrated the 


standards supplied, this 


from 


instrument can measure 


the roughness of any 
surface between 1 and 


250 micro-inches, simply 
by drawing the pick-up 


over it. 
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Wolff Opposed-Piston Engines Burning Boiler 
Arnold. Tues., Jan. 24, 5.30 p.m.* 


by J. R. Bolter. North East Coast Section. 
re Cc ~< eee road, Newcastle-upon-Tyne. 
P 
p.m 


Insti 
a ute of Petroleum 
ne ! Meeting. Scottish Branch. 
te reet, Edinburgh. 


North British 
Thurs., Jan. 26, 7 p.m. 


institute of Refrigeration 


LOND« 


. ent of a Steam-Operated Refrigerator Van,’ 
1 Bi idrews. Institution of Mechanical wl 
ar St. James’s Park, S.W.1. Thurs., Jan. 26, 


i! Meeting. South Wales Section. South 
e of Engineers, Park-place, Cardiff. Mon., 
PON-TYNE 


NOTICES OF MEETINGS 


DURHA Institute of Road Transport Engineers 


idea and Greases for Road-Transport Vehicles,” by 
Dr. E. M. Dodds. North Eastern Centre. Three Tuns 
Hotel, Durham City. Tues, Jan. 24, 7 p.m. 
E DINBURC GH 
* Lubricants and Greases for Road- Transport Vehicles,”’ by 
Dr. E. M. Dodds. Scottish Centre. North British Hotel, 
Princes-street, Edinburgh. Mon., Jan. 23, 7.30 p.m. 


Instituti 
LONDON nstitution of Chemical Engineers 


‘Control of Corrosion in the Heavy Chemical Industry,”” by 
D. R. Himsworth and W. D. Clark. King’s College, Strand, 
W.C.2. Wed., Jan. 25, 6.30 p.m. 


Institution of Civil Enginee 
LONDON " 


* Oxton By-Pass Extension,”’ by R. A. Kidd. 
ing Division. Tues., Jan. 24, §.30 p.m.* 

‘Construction of a 60 in. diameter Outfall Sewer for More- 
cambe and Heysham Corporation,” by J. K. Brooks and 
| Brown. Works Construction Division. Thurs., 
Jan. 26, 5.30 p.m.* 

BIRMINGHAM 
“Space Flight,” by R. B. Beard. Midlands Graduates’ and 
Fyne ad Section. Civic Centre, Birmingham. Wed., Jan. 25, 

p.m. 


Institution of Electrical rs 
LONDON ~oe 
* Particle Accelerators,” by E. R. Wiblin. 
surement Sections Joint Meeting Mon., Jan. 23, 5.30 p.m.* 
Discussion on “* Co-ordination of Overload Capacity,” to be 
opened by H. G. Bell. Supply Section. Wed, Jan. 25, 
5.30 p.m. 
LIVERPOOL 
“ Electrical Energy from the Wind,” by E. W. Golding. 
Mersey and North Wales Centre. Liverpool Royal Institu- 
tion, Colquitt-street on aaa Mon., Jan. 23, 6.30 p.m. 
NEWC ASTLE-UPON-TY NE 
* Highland Water Power: The Developments of the North of 
Scotland Hydro-Electric Board,” by the late T. Lawrie, read 
by C. L. Allen. North Eastern Centre. Neville Hall, West- 
gate-road, Newcastle-upon-Tyne. Mon., Jan. 23, 6.15 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Gl ASGOW 
* Recent Developments in Lubricants for Use in Marine 
Equipment, by W. David and L. J. Richards. Tues., 
Jan. 24, 7.30 p.m. 


Institution of Heating and Ventilating Engineers 
NEWCASTLE-UPON-TY NE 

* Gravity Pipe Sizing Extraordinary,” by T. H. F. Holman. 

North East Coast Branch. Neville Hall, Westgate-road, 

Newcastle-upon-Tyne. Tues., Jan. 31, 6.30 p.m. 


Institution of Mechanical Engineers 
LONDON 

Discussion on “* pa in the Sues of Power Stations.” 
Steam Group. , Jan. 25, 6.45 

Three papers on byrne tn courses, i : & Wrangham, R 
McCrae and W. K. Rooney, respectively. Meeting in con- 
junction with the Education Group. Fri., Jan. 27, 5.30 p.m.* 
Annual Lecture on * Naval Engineering,” by Vice-Admiral 
Sir Frank Mason. London Graduates’ Section. Sat., Jan. 


Road Engineer- 


Radio and Mea- 


28, 3 p.m. 
BIRMINGHAM 
Open Meeting. Birmingham A. D. Centre. James Watt 
Memorial Institute, Great Charles-street, Birmingham. Tues., 
Jan. 24, 6.30 p.m. 
BRISTOL 
* Commercial Vehicle Structures,” 
A.D. Centre. Royal Hotel, 


Western 
26, 6.45 


by P. Brunton. 
Bristol. Thurs., Jan. 


p.m 

CARDIFF 
* Fatigue of Metals and Materials,” 
Gurney. Annual General Meeting. 
South Wales Institute of Engineers, 
Tues., Jan. 24, 6 p.m 

LIVERPOOL 
“The Application of Plastics to the Manufacture of Auto- 
mobile Bodies and Components,” by D. S. Mahon. North 
Western A.D. Centre. 24 Hatton-gardens, Liverpool, 3. 
Tues., Jan. 24, 7.15 p.m 

SLOUGH 
* Engineering Aspects of a Public Water Supply,” by T. Irvine 
Hudson. Eastern and Southern Branches Joint Meeting. 
Good Companions Hotel, Slough. Tues., Jan. 24, 7.30 p.m. 


by Professor H. C. H. 
South Wales Branch. 
Park-place, Cardiff. 
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Institution of Production Engineers 


CARDIFF 
“ Electro Spark Machining,” by A. D. P. Tallents. South 
Wales Section. South Wales Institute of Engineers, Park- 
place, Cardiff. Fri., Jan. 27, 7 p.m. 
DARLINGTON 
“Mechanical Handling of Materials,’ by f T. Dean. 
Technical College, Darlington. Tues., Jan. 24, 7 p.m 
LINCOLN 
“Rubber Reduces Maintenance and Improves Working 
Conditions,” by Horovitz. Lincoln Section. Ruston 


Club, Unity-square, Lincoln. 
MANCHESTER 
* Production of Agricultural Implements,’ by D. 1. MacDonell. 
Manchester Section. College of Technology, Sackville-street, 
Manchester. Mon., Jan. 23, 7.15 p.m. 
WORCESTER 
“ Transfer Machines,” by H. W. Holbeche. Worcester Sec- 
tion. Cadena Café, Worcester. Wed., Jan. 25, 7.30 p.m 


Institution of Structural Engineers 
LONDON 
~ Bh neat in Transit Shed 102 Southampton Docks,” by 
M. Bowen and B. E. S. Ranger. Thurs., Jan. 26, 6.30 p.m. 
BIRMINGHAM 
* Design of Crane Gantries and the Action of Cranes on 
Tracks,” by P. M. Worthington. | Midland Counties Branch. 
James Watt Memorial Institute, Great Charles-street Birming- 
ham. Fri., Jan. 27, 6 p.m. 


Junior Institution of Engineers 
LONDON 


* Principles of Fuel Technology,” by J. T. Veryard. Fri., 

Jan. 27, 7 p.m. 

North East Coast Institution of Engineers and 

Shipbuilders 

NEWCASTLE-UPON-TYNE 

* Nuclear Reactors for the Generation of Power,” by C. E. 

Iliffe. Neville Hall, Westgate-road, Newcastle-upon-Tyne. 

Fri., Jan. 27, 6.15 p.m. 

Reinforced Concrete Association 

EDINBURGH 

* Weight-Batching and Control! of Concrete,’ by P. Russell. 


Thurs., Jan. 26, 7.30 p.m 


Scottish Branch. North British Hotel, Princes-street, Edin- 
burgh. Tues., Jan. 24, 6.30 p.m.* 
Royal Aeronautical Society 
LONDON 
* Low Consumption Jet Engines,” by A. A. Lombard. Tues., 


Jan. 24, 7 p.m. 
Royal Institution 
LONDON 
* World Needs and World Resources,” 
Fri., Jan. 27, 9 p.m. 


Royal Statistical Society 


by Sir Harold Hartley. 


CARDIFF 
* Coding Material for Punched Card Analysis,” by Dr. J. A. H. 
Waterhouse. South Wales Industrial Applications Group. 


University College, Cardiff. Fri., Jan. 27, 7 p.m. 


Royal United Service Institution 
LONDON 


‘The British Transport System,” by Sir Brian Robertson 
Wed., Feb. 1, 3 p.m. 


Sheffield Metallurgical Association 

SHEFFIELD 

Annual General Meeting and Presidential Address. B.I.S.R.A. 

Laboratories, Hoyle-street, Sheffield. 3. Tues., Jan. 24, 7 p.m. 

Société des Ingénieurs Civils de France 
(British Section) 

LONDON 

Presidential Address: *‘* Reflections on 


Practice,”” by L. Turner. 
Great George-street, S.W.1. 


Civil Engineering 
Institution of Civil Engineers, 
Wed., Jan. 25, 5.30 p.m.* 


Society of Instrument Technology 
CHELTENHAM 


Discussion on “ Closed-Circuit Television.’ Cheltenham 


Section. Rotunda, The Promenade, Cheltenham. Mon., 
Jan. 23. 7.30 p.m. 

CHESTER 
** Pneutronics,” by J. E. Fielden. Chester Section. § King’s 


Buildings, King-street, Chester. Wed., Jan. 25, 7 p.m. 


Women’s Engineering Society 
MANCHESTER 
* Industrial Heating,” 


by J. Eddyshaw. Central Library, Man- 
chester. Thurs., 


Jan. 26, 7 p.m. 


The address and telephone number of the headquarters of each institution are given below. Meetings 


in the headquarters town are held there unless otherwise stated. 


Particulars for this column should 


reach the Editor not later than Monday morning in the week preceding the date of the meeting. 
* An asterisk is placed where it is understood that tea is available prior to the time stated. 


Association of Supervising Electrical Engineers, 23 Bloomsbury- 
square, London, W.C.1. (LANgham 5927.) 

British Institution of Radio Engineers, 9 Bedford-square, 
London, W.C.1. (MUSeum 1901.) 

British Interplanetary Society, 12 Bessborough-gardens, London, 
S.W.1. 

Building Centre, 26 Store-street, London, W.C.1. (MUSeum 
5400.) 

Chemical Engineering Group, 56 Victoria-street, London, S.W.1. 
(VICtoria 6161.) 

Electrical Association for Women, 
W.1. (GERrard 5212.) 

Engineer Buyers and Representatives Association, 47 Victoria- 
street, London, S.W.1. (ABBey 3583.) 

Hluminating Engineering Society, 32 Victoria-street, 
S.W.1. (ABBey 5215.) 

Incorporated Plant Engineers, 48 
mingham. (Solihull 3021.) : ; 

Institute of British Foundrymen, St. John Street Chambers, 
Deansgate, Manchester 3. (Blackfriars 6178.) 

Institute of Fuel, 18 Devonshire-street, Portiand-place, London, 
W.1. (LANgham 7124.) ; 
Institute of Marine Engineers, 85 The Minories, London, E.C.3. 

(ROYal 8493.) 
Institute of Petroleum, Manson House, 
London, W.1. (LANgham 2250.) 
Institute of rao." Dalmeny House, Monument-street, 
London, E.C. (MINcing Lane 6851.) 
Institute of Road Transport Engineers, 
London, $.W.1. (ABBey 6248.) 
Institution of Chemical Engineers, 
S.W.1. (VICtoria 6161.) 
Institution of Civil Engineers, 
S.W.1. (WHitehall 4577.) 


25 Foubert’s-place, London, 


London, 


Drury-lane, Solihull, Bir- 


26 Portland-place, 


69 Victoria-street, 
56 Victoria-street, London, 


Great George-street, London, 


Institution of Electrical Engineers, Savoy-place, Victoria~-embank- 
ment, London, W.C.2. (TEMple Bar 7676.) 

Institution of Engineers and Shipbuilders in Scotland, 
bank-crescent, Glasgow, C.2. (Central 5181.) 

Institution of Heating and Ventilating Engineers, 49 Cadogan- 
square, London, S.W.1. (SLOane 3158.) 

Institution of Mechanical Engineers, | Birdcage-walk, St 
Park, London, S.W.1. (WHItehall 7476.) 

Institution of Production Engineers, 10 
London, W.1. (GROsvenor 5254.) 


39 Elm- 


James's 


Institution of Structural Engineers, 11 Upper Belgrave-street, 


London, $.W.1. (SLOane 7128.) 
Junior Institution of Engineers, Pepys House, 14 Rochester-row, 
London, S.W.1. (VICtoria 0786.) 
North East Coast Institution of Engineers and Shipbuilders, 
Bolbec Hall, Newcastle-upon-Tyne, |. (Newcastle 20289.) 
Reinforced Concrete Association, 94-98 Petty France, London, 
S.W.1. (ABBey 4504.) 

Royal Aeronautical Society, 
(GROsvenor 3515.) 

Royal Institution, 21 Albemarle-street, 
Park 0669.) 

Royal Statistical Society, 21! 
(WELbeck 7638.) 

Royal United Service Institution, Whitehall, 
(WHitehall 5854.) 

Sheffield Metallurgical Association, 15 Crescent-road, Sheffield 7. 
(Sheffield 53674.) 

Société des Ingénieurs Civils de France (British Section), 
82 Victoria-street, London, $.W.1. (ViCtoria 6838.) 

Society of Instrument Technology, 
Mitcham, Surrey. (POLIards 3620.) 

Women’s Engineering Society, 25 Foubert's-place, London, W.1 
(GERrard 5212.) 


4 Hamilton-place, London, W.1. 
London, W.1. 
Bentinck-street, London, W.1! 


London, S.W.1. 


Chesterfield-street , 


(HY De 


184 Sherwood Park-road, 
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THE HUMAN 
ELEMENT 


A stop-watch on the shop floor—Opposition to 
Communism in industry—Shop stewards try to 
run the motor industry—Not enough men to run 
the mines—How to preserve the value of pensions— 
Are farm workers worth more? 


x * * 


Time and Motion Study Marches On 


The memory of Mr. Bedoe’s white-coated 
men with stop-watches of the early 1930's is 
still vivid with many of us, as is the memory of 
the slump of those years. Time and motion 
study was then widely synonymous with “ axing” 
workers: there were many strikes in protest 
and a strong dislike of the method sank deep 
in the trade union mind. A dislike so deep- 
rooted that whole industrial groups still ban 
stop-watches from the factories in which they 
work, 

Last week, for the first time, a British trade 
union gave its backing to the systematic 
application of time and motion study within its 
industry. The National Union of Boot and 
Shoe Operatives, under the very constructive 
leadership of their president, Mr. James Craw- 
ford, have concluded an agreement with the 
Footwear Manufacturers’ Federation in which 
the principles to govern the introduction and 
application of the method are laid down. 
No attempt is made to force the hands of 
employers or workers, but a clear lead is given 
* for the benefit of manufacturers who may wish 
to introduce it.” The way is now open for the 
evaluation of jobs and their classification into 
the three grades (for adult workers), each with 
specific rates per standard minute, defined in the 
agreement. An important provision is for the 
maintenance of differentials between the various 
grades of operatives: the skilled man stands to 
gain far more than the unskilled, but the door 
to the skilled grades is wide open. 

The industry's experience in the past ten 
years, during which 17 out of the 400 firms in 
the industry are said io have used the method, 
is most encouraging. Gains in output range 
from 25 to 80 per cent., and one firm of 2,000 
employees reports an increase of 35 per cent. in 


output and of 25 per cent. in wages. The 
agreement is a personal triumph for Mr. 
Crawford, who is chairman of the British 


Productivity Council and also of the T.U.C. 
Production Committee. 


= © @F 


Common Cause 


The fight against Communist penetration of the 
trade unions is being led by an organisation 
which, in single-mindedness and drive, gives very 
little away to the Communist Party. Common 
Cause—** Freedom, the Common Cause of 
Mankind *’—have since their formation in 1952 
displayed the hard-hitting qualities and initiative 
normally associated with extremist political 
movements. Yet they are fighting * to maintain 
in Britain political democracy, the rule of law, 
and the maximum of individual freedom com- 
patible with the discharge of social and civic 
duties.” All enemies of the freedom of the 
individual are legitimate quarries, whether of 
the McCarthy, Hitler or Poujade varieties, and 
of course the Communists. Their second object 
is quite explicit: “to expose the Communist 
Party of Great Britain as a treacherous con- 
spiracy serving a foreign dictatorship.” 

This is. a new phenomenon, quite different 
in its conception from the liberal tradition in 
British politics. They seek to become major 
and effective opponents of Communism by 
constant exposure of the latter’s belief in dictator- 
ship and its foreign roots. To do this, Common 
Cause have organised country-wide activities. 
They operate an industrial committee whose 


members are all trade unionists, hold lecture 
courses, publish a regular bulletin, leaflets 
and pamphlets, contribute articles to journals 
and magazines, offer their lecturers to other 
organisations and to the Services, maintain an 
information service, operate a film unit which 
takes films into factories, organise Opposition 
to Communist rallies and in general fight all 
along the line to secure their objective. 

Two beliefs are quite basic to the raison 
d étre of the organisation. First, Communists 
are gaining ground among organised labour and 
will go on doing so at an accelerating rate unless 
they are opposed. Second, greater political 
consciousness and activity among the mass of 
organised labour will swamp Communism. This 
may well be so, but the lesson of other countries 
is that Communism thrives on tough opposition 
and, in our own, that it flounders against 
indifference—or does it? 


* ea 
Vehicle Shop Stewards Retaliate 


Austin’s imposition of a four-day working 
week (Human Element, January 13) has led 
to swift retaliatory action by the shop stewards 
of the British Motor Corporation factories. 
At a meeting held in Birmingham last Saturday, 
they decided to ask the 40,000 trade union 
members in the Corporation to ban all overtime 
until full-time working is restored at Longbridge. 
They also decided to call a meeting of shop stew- 
ards representing the Big Six of the motor industry 
to consider similar action. Should this request 
be successful it would have the unprecedented 
effect of making it impossible for any one 
company to lose ground in the competitive race, 
since the workers of the other companies would 
immediately restrict their output to absorb the 
short-fall in orders. 

The B.M.C. shop stewards have also raised 
wider issues which include asking the manage- 
ment to press the Government to lift the embargo 
on exporting vehicles to China, to enable a deal 
for more than £1 million worth of lorries to be 
concluded. They are also to request the Gov- 
ernment to reverse the budget restrictions on 
hire purchase and to reduce the purchase tax 
on cars. In this manner they hope to re-open 
the home market in a way that will ensure full 
employment for all the workers in the industry. 
At the same time, presumably in case these 
measures do not come off, they are pressing for 
a shorter working week of 40 hours instead of 
44 hours at the same pay, and also giving their 
full support to the IS per cent. wage increase 
which is at present being negotiated. 

It is difficult not to conclude that the B.M.C. 
shop stewards are asking for a great deal 
more than either the Government or their 
industry can do for them, even if they agree to 
their requests. At the same time their action 
is a reminder that when an industry acquires 
the importance of the motor industry the labour 
element is a positive force which cannot be 
ignored. It could take the competitive edge right 
out of one of our most competitive industries. 


x & & 


Manpower and the Mines 


Those hardy annuals, manpower wastage and 
recruitment. were again prominent in the 
National Coal Board’s review of the past year. 
Sir Hubert Houldsworth quoted figures which 
showed that the National Coal Board were no 
nearer to solving their basic problem of recruit- 
ment in 1955 than in 1954. Total recruitment 
was 61,200, a slight improvement, but the reverse 
was true of industrial areas. The major effort 
made to reduce wastage was unsuccessful: it 
increased by 5,800 to 66,800. The net decline 
of 5,200 in the industry’s labour force has raised 
the number of vacancies to 13,000. 

The wastage of manpower is by no means con- 
fined to the older workers, but spread evenly over 
all age groups. Why do men leave the industry, 
despite the considerable improvements in pay 
and working conditions effected since the war ? 


January 20, 1956 ENG] PEERING 
The N.U.M.’s diagnosis is not e igh pay ; 
an unsatisfactory system of b a 
Their president, Mr. Ernest Jones. that a 
their claim is met in full, workers uld conti = 
to drift away from coal mining. ™ 

This disquieting situation has steg for t 
long. and should not be allowe to wae 
major threat to the country’s | perity The 
problem is most certainly comp. x but sureh 
not without a practical solution. Dr. Fleck 
inquiry into the administration 4 the Boari 
could well be followed this year by an equal; 


thorough inquiry into recruitment and wastage 
of manpower. But it should be done by the 
Board, not by an external commitiee. 


+ & 


Pensions and Inflation 


Some of the hardest hit members of the com. 
munity in times of inflation are pensioners 
When a man goes on pension his income remains 
fixed although prices do not. To-day, more ang 
more salary and wage earners are becoming 
pensionable and while this is a most valuable 
help towards security in old age, the thought tha 
if a healthy man lives on pension for fifteen to 
twenty years he may have to face up to a 10 to 
15 per cent. increase in prices is a disquieting 
reflection. 

In Sweden discussions have been taking place 
on how this problem might be tackled. A 
Royal Commission has suggested that pen- 
sioners’ incomes should rise in line with average 
incomes. Under this system, every income 
earner would commence contributing at 17 and 
draw a pension at 67. He would get one earlier 
if incapacitated. Contributions would cease 
at 64. Premiums would be graded up to a 
certain income level, employers would pay 
50 per cent. and employees about 8 per cent. 
A points system would be used to relate the 
employee's income to the average income during 
his earning years and when he became eligible 
for pension his points would be added up and 
for every point he would get 0-75 per cent. 
annually of the average income in Sweden in the 
year in question. This pension would be paid 
from current contributions and in this way 
rising national production would favour the 
pensioner. 

* & 


Farm Workers 


The attitude of industry and many sections 
of organised labour towards the farm worker 
owes its inspiration to-day far too much to 
the rural conditions of the Eighteenth Century. 
He is much too readily viewed as the uncouth, 
unskilled Tommy Atkins of the industrial 
army—or to bring it nearer home, all right for 
the Pioneer Corps but hardly fit for the RE’. 
But to-day the farm worker has to have a working 
knowledge of a wide range of subjects and as 
much nous about machinery as most garage hands. 

His wage rates reflect the general attitude to 
his industrial status. His minimum wage rales 
are low and he is badly placed for overtime 
earnings and bonus payments. He may have 4 
tied cottage, but the amenities are not likely to 
be outstanding. He is thus under constant 
pressure to leave the countryside for the towns 
in search of higher earnings. This goes on ata 
time when an effort is being made to ral 
agricultural output and to mechanise farming 
methods. The danger is that if the presen! 
trend continues there will not be sufficient labour 


in due course to man the machines. That 
machines will replace men there . 0 danger a 
all. ; 

It is not surprising therefore (!:! agricultural 
workers are not satisfied wit ‘heir recently 
confirmed wage award and that | vy are back in 
the queue of organised workers -eking higher 
wages at the present time— ueue = 
altogether is asking for increas: mous 0 
about £400 million a year. far as - 
workers are concerned, the iss: \s not oe 
one of merely higher wages such but 


industrial up-grading. 
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Please send me a complimentary copy of 
“CUTTING & METALWORKING OILS” 
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coolants and lubricants we 
should like you to have a 
complimentary copy of our new 
publication, “Cutting & Metal- 
working Oils.” Simply send us 
the coupon below and your copy 


will be on its way to you 
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the problem... 


set by British Oxygen Engineering Co. Ltd. 





.. . to replace by a mechanised plant, an existing hand-operated degreasing 

plant employed in removing soluble cutting oil and brass swarf from parts of oxygen 
cylinder control assemblies. The parts to be degreased in existing trays used by the 
customer for conveying them 
through preceding and succeeding 
processes, thereby eliminating two 


stages of manual handling. 


given by the I.C.lI. 






















Metal Degreasing 
Service 


. . a specially designed gas-heated 
I.C.I. trichloroethylene degreasing 
plant incorporating a novel form of 
lift-type conveyor mechanism that 
transports the work trays vertically 
into and out of the degreasing zone, 
thus ensuring that the plant 
occupies a minimum of valuable 
floor space. The parts of some 
8,000 valves—a total load of 18 tons 
—are degreased during an average 
44 hour week for the consumption 
of less than 1 gallon of solvent per 
ton of parts cleaned. 


The I.C.1. Trichloroethylene Degreasing Process provides the answer to most metal degreasing 
problems that arise in industry. Consult the I.C.I. Metal Degreasing Service for an authoritative 


answer to your particular problem — whether it involves the use of trichloroethylene, alkalis, 
or emulsion cleaning agents. 


IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.I 
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Any size, shape or variety of tank can be fitted with a Simmonds contents 
gauge, which will indicate accurately the head, weight or volume of the 
liquid it contains. Readings of a number of tanks may be given on one dial; 
liquid level controllers are also available. In fact we have the equipment to 
measure any kind or quantity of liquid anywhere. We also have the 
engineers to install, calibrate and service our gauges and give you aly 
technical advice you need. 

Simmonds gauges are Admiralty approved, and meet the requirements 

of Lloyd’s Register of Shipping and the Ministry of Transport. 


SIMMONDS GONTENTS GAUGES 


Enquiries to: SIMMONDS AEROCESSORIES LIMITED 

Byron House, 7-8-9, St. James’s St., 

London, S.W.1. Tel: itehall 5772 

Head Office & Works: Treforest, Pontypridd, Glamorgan. 
Branches: Birmingham, Stockholm, Copenhagen, Ballarat, 
Sydney, Johannesburg, Amsterdam, Milan & New York. 


A MEMBER OFTHE FIRTH CLEVELAND GROUP 


RING 
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WROUGHT TITANIUM 


can you use it? 
British Industry now has at its service 
a new wrought metal—titanium. 

Years of pioneer research and the development of 
special extraction and melting techniques by I.C.I. have 
heralded its debut in Britain. Now it is ready 
to revolutionise progress in our aircraft industry 


and in other engineering fields. 


can you afford not to use it? 


Titanium is only half the weight of steel. Alloys (I.C.I. is now producing a steadily 
widening range) can be made which, besides being phenomenally resistant to most forms 
of corrosion, are as strong as many high-tensile steels. 

Already, I.C.I. titanium and titanium alloys are available in sheet, strip, rod, tube, 
wire, plate and forging stock. I.C.I. will be pleased to advise on the known and potential 
applications of this new and outstanding material. 





IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 
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New Electric Furnaces double steel output 





From your first contact with Parker Foundry you experience a personal attention and an ( A R K E R 


interest in your design problems that is indeed refreshing in these days of “‘take it or leave it’’. 

lo this understanding service Parker now add greatly increased production facilities. New 4e 

machines, new processes and 25,000 sq. ft. of extra floor space, now help to make even ste el C a stin gS 
better castings, faster. The new electric furnaces for instance have 9” dia. electrodes and 
transformer capacity of 2,500 = to permit — melt control. Manganese, Carbon o Alloy Steel. 
They double the production of low carbon steel of high magnetic permeability, and 

pearlite manganese steel of high tensility and exceptional wearing characteristics. Always 


Consult Parker first, before you finalise on steel castings. 


Si4 
PARKER FOUNDRY (1929) LIMITED - MANSFIELD ROAD DERBY - TELEPHONE DERBY‘ 4609 


cereeete" 
A Or.nr for tady o™ 
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4) 
an 


pump Is 


priceless 





Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 
heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 






ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps . . . gear pumps . . . automatically reversible 


pumps .... variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 
running. It is suitable for most 
non-corrosive, non-abrasive liquids of 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 





Made by MEASUREMENT Ltd. 


ZL, UNION STeeryr - OLDHAM LANCS. 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 





Telephone: Oldham MAIn 6432 Telegrams: SUPERMETER, Oldham 


46055/6 A Member of the Parkinson & Cowan Group 


pa verteeme® 
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12 MVAr CAPACITOR BANK FOR BRITISH CELANESE LTD. 


J. & P. supply the largest stngle bank in the country. 


With the introduction of a kVA maximum demand tariff for 
their Spondon Works, British Celanese Ltd. were faced with 
the problem of improving the overall power factor from 0.8 
to 0.97. For various reasons it was decided that the capaci- 
tors should be installed on the high voltage system, and 
J. & P. were commissioned to supply the required 12 MVAr 


bank. The installation comprises six-2 MVAr sections 


JOHNSON & PHILLIPS 





each containing six-333 kVAr single-phase units star 
connected for operation on 6.6 kV system. The sections are 
independently switched to provide flexibility. The unit 
were given a special outdoor corrosion resistant finish whic 
included aluminium spraying, by the Metallisation proce 
The urgent nature of the scheme demanded adherence t 


quick delivery schedule, which was achieved. 


LTD., GHARLTON, LONDON, S.E.? 





EERING 
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: split casing pump for heads of 500 feet supplied to 
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~ 


The above shows a 24 30 ins. split-casing pump supplied to an oil refinery. 


~~ Pulsometer ~ 


CENTRIFUGAL PUMPS 


ALL TYPES FOR ALL DUTIES 





The pumps shown here are two out of large ranges of 
craftsmen-built pumps. Well tried and proved designs i 
are available for any duty which can be handled by 


reciprocating or centrifugal pumps. 





Write for particulars mentioning your requirements quot- 


ing No. 3416. 


a waterworks. 





Tel. 
Reading 
67182 5 


we 





London Office : 39 Victoria Street, S.W.|I. Tel. ABBey 4565 
ranches in Birmingham, Cardiff, Glasgow, Leeds, Manchester, Newcastle-on-Tyne, Belfast, Dublin 











58 


[SUPPLEMENT] January 20, 1956 EN¢ 


£5 SR Sp aS EPR gs * “ASS 








A forty-foot metal-free boom 


The problem: to produce for Marconi’s Wireless 
Telegraph Co. Ltd., a 40-ft. cantilever boom to carry 
a load of 100 Ib. comprising an oscillator, reflector 
and batteries, at the extreme end. The boom, at 
an angle of 56°, to be swung through a vertical 
arc of 180° and back in two minutes: to be non- 


metallic, electrically non-conducting, weather resistant 


and with a low moisture absorption factor, and metai 
attachments to be confined to the lower 4-feet. 
THE SOLUTION : 
Flexo Industries produced the boom, 
of Durestos reinforced 
with glass-cloth/polyester resin. 
The illustration shows the boom erected on the test site. 











FLEXO PLYWOOD INDUSTRIES LTD., SOUTH CHINGFORD, LONDON, E.4 
TELEPHONE: SILVERTHORN 2666 (7 LINES) 
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STRENGTH 
SECURITY) 





FOR SPEED AND ECONOMY 
structural steelwork 


BRITISH CONSTRUCTIONAL STEELWORK ASSOCIATION, 
° a ° 
ARTILLERY HOUSE, ARTILLERY ROW, LONDON, 8.W.I 








NEWAGE 


The symbol of the Newage Group > 
the hall-mark of first-class engineering 


Newage-BMC 3.4 litre diesel engine. Each basic power unit 

can be fitted with a variety of components to suit particular 

applications and can be adapted for stationary as well as 
mobile equipment. 


NEWAGE (MANCHESTER) LTO. 
CROSSLEY STREET, GORTON, MANCHESTER, 18 


Telephone: East 207! Telegrams: Newapower, Manchester 
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FORMULA FOR EFFICIENCY 


Designers of industrial and agricultural equipment involving prob! 


can confidently apply the formula NEWAGE-BMC. It offers then 


engines developed by the British Motor Corporation for vehicles 


and Austin Groups — modified to conform with their own installa' 


by the specialised skill of Newage engineers. NEWAGE-BMC « 
petrol/parathin engines from 800 to 4,000 c.c. and diesels of 2 


It is a formula of almost infinite flexibility —- capable of provi 


for most power-unit problems if applied in the early stages of pro 


of pow ering 


> magnificert 


the Nuffel 
requirement 
a choice f 
d 3.4 litres 
the solutio 


developmem 
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Three 1,000 kW. * English Electric’ 
type 16SV diesel-alternator sets. 
Photo by courtesy of 

Leyland Motors Limited. 





small 











Perkins P6°Engine 





VOKES FILTERS GIVE MAXIMUM PROTECTION 





Vokes Filters for air intake, lubricating oil and to proven design features .. . and to the determination 
of powenitt fuel, are the automatic choice of leading manu- that filtration efficiency must never be sacrificed 
magnilicen clurers of engines, ranging from small vehicle for any short term consideration. 
the Nuffel ‘ypes to large stationary installations. The con- , 
a | ; tee Pioneers of 
al nce which these manufacturers place in Vokes Scientific 
a choice ‘ers, has been built up by a strict adherence Filtration 
{3.4 litres 
he solutiot LIMITED, GUILDFORD, SURREY. London Office: 123 Victoria Street, Westminster, S.W.1. 





NADA) LTD.. TORONTO. VOKES AUSTRALIA P,TY. LTD}., SYDNEY. REPRESENTED THROUGHOUT THE WORLD 


Jevelopmem 
vie 


BST 
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Specialists in Steelwork : 
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As the knife grinder puts a keen edge on the local 


cutlery, Wards are applying keen minds to the 





building of a new factory. Every kind of steel- 
framed building is the concern of the structural 
steelwork department of Thos. W. Ward Ltd. 
Their contracts include factory buildings, schools, 
shops, and hospitals. In a somewhat different field, Wards 
supply and install steelwork for chemical plant, crane gantries — every purpose, in fact, where 
steel is used for construction. They work from customers’ own designs, or start a project from 
the drawing board stage. Structural steelwork is just one activity of the Ward Group 


of Companies ; their products and services cover every branch of industry. 


SERVING INDUSTRY AROUND THE WORLD THOS. W. WARD LTD 





GP/a? 


Head Office: ALBION WORKS - SHEFFIELD London Office: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND WC? 
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‘EERING ENGINE! 


The 


most 





simple 





and 
effective 
protection 


against 


RUST 





ALTEX RUSTPROOF COMPOUND L 





Just one easy application 







by brush, spray or dipping 
fives complete protection against rust. 


If rust is already present 





altex Rustproof Compound L stops any 


‘ther deterioration instantly 


GPa? 


YD W.C.2 


There’s no easier, quicker or more economical 
way of preventing rust than by applying a coat 
of Caltex Rustproof Compound L. 

This is a soft compound that forms a non- 
hardening film which adheres to the surfaces 
and protects the metal so treated. After appli- 
cation it remains in a semi-plastic condition 
and can be removed when required by any 
petroleum solvent. The compound offers 
great resistance to weather and is also used 
extensively to protect metal parts against the 


Regent Oil Company Ltd 


Distributors of Caltex Lubricants in the United Kingdom 


action of acid vapours, alkali fumes and salt air. 
Because Caltex Rustproof Compound L 
replaces any surface moisture present and can 
penetrate existing rust, there is no need for 
tedious preparation of the metal surfaces to be 
treated other than the removal of loose rust 
and scale. This emphasises the outstanding 
advantage of the product when used to protect 
machinery and large structures. 

Ask your Regent representative to call and 
discuss your special problem of rust prevention. 
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Kop Liab isa: 


SPEED VARIATION 


FROM %4H.P.TO 14 H.P. 
FINGER-TIP CONTROL 


a 


ALLSPEEDS LIMITED, OAKENSHORE WORKS, CLAYTON-LE-MOORS, ACCRINGTON, LANCS, Telephone: ACCRINGTON 3214 (3 ms 
London: 59, PARK ROAD NORTH. ACTON, W.3. Telephone: ACORN 7150 ~- Scotland: P.O. BOX No. | CLARKSTON, GLASGOM 












ENGINEE RING January 20, 1956 [SUPPLEMENT] 65 


DUCKHAWM’S No. 6 


UCKHAM S . Denes engine <i Sig Pie ane Taeapen 


engines. 





can solve 







your Extreme pressure gear oil for transmission, 


final drive and axle lubrication. 


lubrication 


A true general purpose grease for all plant 


problem 


and all applications. 


Duckham’s special range of Public Works Plant lubricants 
will reduce maintenance and simplify your Stores and 


Distribution work. 


Duckham’s extensive experience in the Public Works field 1s 
at your service, and can guide you in selecting the best 


lubricants for your machines and working conditions. 


A leaflet entitled ‘““The Lubrication of Contractors Plant”’ is 
available. Please write for a copy to CMI, Alexander Duckham 
& Co., Ltd., Hammersmith, London, W.6. 





Duckham’s manufacture a complete range of oils and greases foi all 
purposes, including:—Commercial Vehicle Oils — Cutting Oils -— 
Compressor Oils — Diesel Engine Oils — Gear Oils - - Refrigerator 
Oils — Steam Turbine Oils Tractor Oils — Rust Preventives — 
Press Compounds — Wire Drawing Lubricants, etc. 









NOL MOTOR OILS ( a chan) ) (A.S.C.) Antiseptic Skin-Cleanser 


ngine and transmission oils providing —a speedy, effective cleanser of greasy, 
NOL grimy hands. A.S.C. is easy to use and 
leaves the skin thoroughly clean and 


Premier grade 
lubrication at 
Austin, Morr 


Trumph and Wolseley and approved by Ford. MOTOR OILS 


best. Officially recommended by 
M.G., Riley, Rover, Standard, 
hands soft, smooth and germ-free. 
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Clyde 7; tons Level 


Luffing Cranes at work on 


the Manchester Ship Canal 








Salient Features of 
Clyde-Booth Design... 


GEARS & BEARINGS 

Designed for long life and quiet operation and made fr: 
high grade materials, Clyde-Booth gears and bearings | 
these advantages : 


see 5 aie 
a - 
ee ae eS Soe 


Pinions solid with shafts ensures concentricity ani 
eliminates keys. 













Accurately cut involute gear teeth with corrected 
form where necessary to avoid undercutting. 


Gears mounted on short stiff shafts eliminate 
deflection. 








Roller bearings mounted in cartridge housing 
facilitates inspection and maintenance. 


Cartridge housings carried in steel slab gear 
side members ensure fixed gear centres and maintal 
correct alignment. 


» Gear tooth velocities kept low. 





CLYDE CRANE & BOOTH LTD. 


Incorporating : 


Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds MOSSEND, Lanarkshire. 

Telephone Pudsey 68 Telephone Motherwell 354/5 
Telegram Crane R é Te »rams Clyde,” Motherwell 


— 
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New Zealand 

East, West, Centra/ 
and South Africa 
Barbados 


Jamaica 
Trinidad 





CEYDE TUBE FORGINGS OF AMIERK 
PORT! : 


AND 


OVET 
CANADIAN CLYDt PLUBE FORGINGS 
PO, BOX 278 WESTON ONTARIO 


‘British Guiana | 
Italy | 


OREGON 


January 20, 1956 


LA 


Australia 
Mexico and 
Venezuela 

Spain 

Belgium 

Holiand 
Norway, Sweden 
and Finland 


USA 





[SUPPLEMENT] 


Superior Plant is the Potent 
Agent in achieving economi- 
cal production. Ship- 
building, Oil Installation, 
Chemical Plants, Hydro 
Electric Schemes and all 
the other triumphs of 
twentieth century engineer- 
ing require pipes and 
fittings that will give effi- 
cient service allied to well 


planned layout. 


Shaw-Petrie and Clyde Tube 
Forgings Limited, manu- 
facture, fabricate, and 
erect, to the highest 
specification, a complete 


range of pipe-work and 


Seamless Steel and Alloy 


Butt Welding Fittings. 





SHAW-PETRIE CLYDE TUBE FORGINGS 
LIMITED LIMITED 


NORTH HILLINGTON GLASGOW, SW2, TELEPHONE HALFWAY 5551-6 
SHAW-PETRIE Telegrams ‘‘PIPELINE, GLASGOW CLYDE TUBE FORGINGS Telegrams ‘‘TUBEFORGE, GLASGOW 


LONDON OFFICE, ST. STEPHEN'S HOUSE, VICTORIA EMBANKMENT, SWI, Phone TRAFALGAR 5511-4, Grams TUBEFORGE, PARL, LONDON 
AND AT SOUTH SHIELDS, LIVERPOOL AND BELFAST 








i [SUPPLEMENT] January 20, 1956 ENGI ‘EERING 








Precision-built MIKRO AIRLOCK with 
guard partially cut away to show drive. 





Handles solids with 
minimum air leakage 








j ; i a 
The MIKRO Airlock is a precision-built rotary 0 n & Cc Ts nt 
valve which provides continuous loading or 
vacuum. Used at the discharge end, it provides 
absolute assurance against dusting since no air can be 
New vanes of various compositions to meet your al ter tri re | | 
needs keep material from binding the rotor, : 
provide longer wear and lower maintenance costs 
even with resinous materials. 
ALL BEARINGS EXTERNAL. 
controlling feeds to mixers, blenders, pulverisers, 
dryers, tanks, bins and various types of 
powdered materials at a pre-determined rate. 
Under proper operating conditions, the 
water with leakage of approximately 20 cfm. 
It is extremely efficient and has applications on 
storage tank or hopper where a differential pressure 
across the Airlock will be encountered. 
a standard 1/4 h.p. motor and V-belt drive. 
Adaptable for many applications where it is desirable 


unloading from a chamber under slight pressure or a | 0 0 
blown out with the materials. 
with less replacements. Will not bind 
The MIKRO Airlock is ideal as a feeder, 
processing equipment. It will handle granular or 
MIKRO Airlock will stand pressures of 20” to 22” of 
various jobs involving discharge of material from a 
The MIKRO Airlock is normally equipped with 

to unload or discharge material continuously. New vanes keep material from binding rotor. 


Exclusive Manufacturing Licensees for 


UL Ne SER PULVERISING MACHINERY COMPANY, 
SUMMIT, NEW JERSEY, U.S.A. 
TRA 
MIKRO: “ATSMCER BRAMIGK & COMPANY LIMITED 


FOO PERTENT (OO PER CEND | Y MIKRO HOUSE, 15 CREECHURCH LANE, LONDON, E.C5 
EG. U.S. PAT. OFF 


‘Phone : "Grams : Cables : 
AVENUE 4822/3 BRAMIGK, FEN, LONDON BRAMIGK, LONDON 
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THE SIMPLEST AND MOST ECONOMIC 
MEANS OF FIXING * 








IS TWO RETAINERS 


4 That’s why The Rheostatic Co Ltd 
selected for their Ler Control 


SALTER 


“TRUARC’ 


Regd. Trade Mark 





=  , 


RE TALNERS 
Ten | ~ MCCGCCBS 
ete endacaao es aeeeanp aeebeeipeee toe : IF YOU WISH TO SOLVE 
manana | eee 
decnonananarsin Se 
COUPON FOR DETAILS. 


eo. Salter & Co. Ltd., West Bromwich. Please send 


' samples of Salter Truarc Retaining Rings to: 


resentative |_| Letter attached 
Put X as necessary 1% 


ben oo a oo os em oe 





SALTER & CO LTD., WEST BROMWICH 








$$ irc 
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BUTTERLEY 


WELDED FABRICATION 





Another example of Butterley welded fabrication — this time in 
Jamaica, British West Indies—is the specially designed 
travelling bridge for unloading bauxite ore from scrapers and tractor-towing 


trailers. The span of the platform is 57 ft. 8in. 38 tons of steelwork 





were used in the construction of this bridge 


THE BUTTERLEY COMPANY LIMITED - RIPLEY DERBY: ENGLAND _ Tel: RIPLEY 4I! (ines) 


LONDON OFFICE : 9 UPPER BELGRAVE STREET, S.W.| Tel : SLOANE 8172/3 
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When it comes to WELDING 








Limited in the well-known processes 


n the horizontal-vertical position cams of pipes 





Argon-shielded welding with the famous lightweight Sigma 








‘gun’ is really fast. Welds come up clean, so finishing time is 





cut right down. There’s no flux, no spatter, and no corrosion 





problem. The equipment is sturdy—easy to control, electri- 





cally governed and completely reliable. Ease of handling is a 





special feature resulting from the flexible 50-amp. cable, 





combined with water cooling of the gun. 





Come to QUASI-ARC 


YUASIT-ARC LT e@., BILSTON, STAFFS. 











The interests and activities of The Quasi-Arc Company Limited and Fusarc 


Quasi-Arc + Fusare + Unionmele + Sigma » Heliarc + Twin-Arc 
were combined on Ist October, 1955 in order to provide a thoroughly com- 
prehensive and effective service to the welding industry. 

The headquarters of the new organisation—named Quasi-Arc Limited— 
are at Bilston, Staffordshire, with works at Bilston and Gateshead. 


Great Guns! by Sigma 





SW'M 2 welding of an aluminium tank ‘ SWM 3? machine, beam mounted for welding the longitudinal 


The SWM 3 may also be track mounted 


... and Automatic 


Fully-automatic Sigma welds mild steel, 
stainless steels and aluminium and its alloys 
in any thickness down to 16 gauge. By in- 
creasing welding speeds and producing 
high quality welds, automatic Sigma cuts 
production delays and gives a striking in- 
crease in output. 














en en 
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Photograph by courtesy of 
Rendon Transport Brecutive 


4 
| 
Teppincton Shaft Seals ee Miiy}i 

are ideal for shafts running at 
speed. For example a 33” dia. 
shaft running at 2000 R.P.M. in 
temperatures up to 300 F is 
quite normal. As peripheral speed 
of the rubbing surfaces is the 
deciding factor, they can be fitted 
to larger shafts running at lower speeds, ° 
or to smaller ones at high speeds. They 
will retain most liquids or vapours at press- 
ures from 30-in. vacuum to 250 lbs. per sq. in., 


Oe 
and are unaffected by continuous or intermittent Cor a “ e 
running, or reversing. lve sealing RS 
e 
sO 


dainst most xo 








SEVERAL MILLIONS SUPPLIED 
| DURING THE PAST 25 YEARS 




















Write for Leaflets NS.5 and NS.33. 
> 


THE BRITISH THERMOSTAT CO. LTD., SUNBURY-ON-THAMES, MIDDLESEX. Telephone: Sunbury-or ames * 
TELEGRAMS: THERMOSTAT, SUNBURY-ON-THAMES, TELEX TELEX: 2-2742 TEDDCONTSNBF 





__ 
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/ RIGID MAST 
a COIL HANDLING 
5 CRANES 
AS SUPPLIED TO 
LC.1. KIRKBY WORKS 


The Chis ilstrarediGie of I 6 igh to 
LCT. sages Works. 
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jes 42% CARRUTHERS & CO. LTD., GLASGOW, S.2. e London Office: Abford House, Wilton Road, Victoria, S.W.| 
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MILD STEEL 
PLATE TYPE 


























Ss 















We are able to supply, from stock, a full range 
of Standard Plate Type Mild Steel Flanges for 
pressures ranging from 51 p.s.i. to 450 Pp.S.i. 
Non-standard Flanges manufactured to 
specification. 


For details of standard dimensions write for 
List No. EG 905. 





G. A. HARVEY & CO. (LONDON) Erb. 
Woolwich Road, London, S.E.7. Telephone : GREenwich 3232 (22 lines 
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No. | of ries of 6 advertisements 


\) STEEL CHAINS 
or CONVEYORS 
sano ELEVATORS 


"HOLLOW BEARING PIN CHAIN 


*SOLID BEARING PIN CHAIN —_— 


STOCK RANGE of chains and 
wheels up to 15,000 Ib. breaking load. 
Range of attachments available, 


as illustrated, for fitting to basic 









BIPLANAR LINKS 


— 


chains at intervals as required. 


Write for Catalogue Ref. 220/25/3K-20 


GD renor CHAINS LIMITED MANCHESTER 


Transmission and Conveying Chains, Wheels and Accessories for all mechanical purposes. 





= 
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CONSULTING ENGINEERS 
MESSRS. MERZ AND McLELLAN 


Photographs by courtesy of the CE.A.,£ Midlands Division 


Reyrolle 275-kV air-blast 


circult- breakers 


now in commission 
at DRAKELOW 


power-station. 


Electrical switchgear by 


Reyrolle 


A. Reyrolle & Company Limited + Hebburn ° County Durham * England 
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NWS about (CLES cranes 








Another 
‘Colossus’ Triumph 
_29 ton girder 





positioned in 14 minutes 


Three 76 ft. steel bridge girders, one 29 tons 
and the others 22 tons each, were lifted from a 
transporter and accurately positioned on a 
new railway bridge structure within the space 
of 14 minutes each. 

The crane that achieved this feat was the 
Coles “Colossus” 40-ton mobile crane—the 
largest mobile crane in the world—owned 
by Tarslag Ltd. 

The job was carried out near Lynemouth 





The * Colossus” is seen 
e main bridge girders from the 
yroucht them to Woodhorn. Two 
22 tons, the other 29 tons. 


Colliery in Northumberland and the bridge 
which spans the road between New- 
diggin-by-the-Sea and Woodhorn, is to carry 
Joudie-track railway line from the new 
ng plant at Lynemouth Colliery to a 
e other collieries, 
chosen for the job is the 
rane capable of handling 
e 18 hours that the road 


main girders and 
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anism, . he Coles diesel-electric 
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, S were positioned. 
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ce pan girders weighing 
IN position while the 


1 by Dorman, Long 
to the site on a road 
d by the “Colossus” 
on the bridge piers 





and Positioned 
‘ingle operat 
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Onsulting eno 
& Pavry, Lita 


Ho OWay Bros 


re Maunsell, Posford 
the contractors are 
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NEW CRANES TO LIFT 25 TONS 


AT 10 foot RADIUS 


3 Newcomers to Coles range of mobiles 


ESIGNED to lift a load of 25 tons at 10 ft. radius and incorporating 
several new features, are three important additions to the Coles range of 
mobile cranes. They are the self-propelled, lorry-mounted and rail versions of 


a new model—the 2710. 


Fitted with a 30 ft. strut jib of lattice con- 
struction, the cranes have all the well-proved 
Coles features including diesel-electric trans- 
mission, with separate motors for the hoist, 
derrick and slew motions, and, in the case of 
the rail and self-propelled versions, for 
travelling too. The standard 30 ft. jib can 
be extended to a maximum length of 80 ft., 
which is capable of lifting 14 tons over a 
radius of 60 ft. 


This form of transmission ensures smooth 
handling with precise control at all times. 
Electro-mechanical brakes act automatically 
on the three motions of slew, hoist and 
derrick, the last two of which also have auto- 
matic self-resetting limit switches. 


POWER UNITS 


On the rail and self-propelled cranes a 
choice of two power units is offered—a Ford 
petrol engine giving 64 b.h.p. at 2200 r.p.m. 
or a Perkins diesel giving 65 b.h.p. at the 
same r.p.m. The lorry-mounted crane is 
fitted only with a Perkins engine. For trave!- 
ling, this model uses an A.E.C. diesel engine o! 
150 h.p. at 1800 r.p.m., giving it a maximum 


road speed of 27:3 m.p.h. 


Mounted on a Coles 64 crane carrier 
chassis, the L.2710 has power-assisted steer- 
ing, a five-speed gearbox (with one reverse), 
an auxiliary gearbox and air pressure brakes 
on all wheels. A 6-wheel drive chassis can be 


supplied for cross-country operation. 


A new feature on this model is a removable 
counterweight—an important consideration 
for countries which limit the weight of 
vehicles using public roads. The weight of 
the L.2710 can be reduced by 4 tons when the 


counterweight is removed. 


The rail crane has eight single flange steel- 
tyred wheels and air pressure shoe brakes 
on all of them. Optional equipment includes 
spring buffers and derailing beams. On the 


self-propelled model the Coles automatic 
reversing mechanism on the steering gear is 
provided to give ‘‘correct’’ steering no 
matter what the position of the driving cab 
in relation to the wheels. Power-assisted 
steering can be supplied as optional equip- 
ment. 


ka 
’ : 


ie 





SAFE LOAD INDICATOR 


An optional item for all models is a visual 
and audible safe load indicator, which warns 
the operator of any tendency to lift an unsafe 
load. Fly jibs can also be supplied as well as 
a single hook for faster hoisting speeds with 
light loads. The enclosed operator’s cabs 
have safety glass opening windows and can 
be fitted with a fan or a heater according to 
climatic conditions. 

The skill and experience which go into all 
Coles cranes are “ built in ’’ to’ the new 
models. Backed by sound service facilities 
the Coles 2710 is a worthy addition to the 
range. 


It’s Coles again for 
Babcock & Wilcox 


HE internationally famous engineering 

company of Babcock and Wilcox is 
at present using 50 Coles mobile cranes on 
projects in various parts of the world. 

Recently they ordered a further two 
cranes—one for service in South Africa, the 
other for India. One of the many jobs on 
which Babcock and Wilcox, Ltd., are en- 
gaged at the moment is the extension of the 
Catalazzi Power Station in Turkey. The 
project is costing £34 million and our 
picture shows a Coles §.1710 in action there. 





** Mobile Handling 


in the [ron & 


Industry °° 


Steel 


Many of the largest iron and steel pro- 
lucers have already discovered the benefits 
o be gained by using mobile cranes in the 
mills. Coles cranes are fitted with grabs 
and magnets as well as hooks, making a vital 
contribution to the ever-increasing output 
of this important industry. 

If you would like more information on the 
part Coles cranes can play in one of Britain’s 
basic industries write for our new catalogue, 
which is full of information on this important 


subject. 

STEELS ENGINEERING 
PRODUCTS LTD. 
Mechanical Materials Handling Dept 

Sunderland, England. 


Tel. : Sunderland 56281 (10 lines) 
Sunderland 


<> 


Grams : Stee! 


SALES & SERVICE: Birmingham: 39, Thorp 
Street, 5. Glasgow : 235, Bath Street, C.2. London 
6, Avonmore Road, W.14 Manchester 153, 


Oxford Road, 13. Newcastle: Brunswick House 


Bruns wick Place 














———————— 
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ALEXANDER MCARA & 


DUNDEE COPPER WORKS 











Mild steel radiator cover finished 
in stove enamel and fitted with flat 


brass'mesh, heavily chrome-plated, — 


PELELLELULLLLLL all) oa 


Supplied for Marine and Industrial 


purposes. 


All descriptions of Copper, Brass, 
Sheet Metal and Stainless Steel work. 














Telephone: DUNDEE 81268-9 Works: EAST DOCK STREET, DUNDEE 











DISHED ENDS — 8’ 0” pia. x 2” THick 


HEAVY STEEL PRESSINCS 





LYARELE S areal NETL 


GLASGOW 





S 
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At work in many 


























—_—One of several sets handling hot ashes 
en rom Boiler Plant at a large Power Station. 





HANDLING— 


Hot Sinter : Chemicals : Coal 

Coke : Cement : Oxides 

Sand : Gravel : Grain : etc. 
WRITE FOR TECHNICAL BROCHURE 





OWL ENGINEERING suppiics LTD. 


16 SOUTH PARADE, DONCASTER. 
*Phone: Doncaster 49656/7/8 














AUTOMATIC 


Diesinking with Mayes 


“TRACEMASTER’” 


Copy Milling Machine 





The photograph illustrates an actual and typical diesinking 
operation on drop forging blocks showing machining of a gas 
turbine blade die under FULLY AUTOMATIC control. 


Our specialised knowledge and experience in the wide field 
of copy control technique is at your disposal. 


aye 


LEEDS 


Block size 8 in. by 6in. by 6In. 
in Firth-Brown Steel. 


se 


HAYES EN¢ INE 


cha ERS (LEEDS) LTD., GELDERD ROAD, LEEDS 12 : Tel : 3094! ; Grams: Toolmaker, Leeds 12 
© Selling A 


nts for London, Paris, Karachi, Calcutta— Associated BRITISH MACHINE TOOL Makers Ltd., 17 Grosvenor Gardens, London, S.W.! 
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Single or double 








“ Ihe » FORGED STEEL 
encudvet BELL TRap 


For pressures up to 1,000 P.S.1. and temperatures to 900°F. made with all stainless steel trim 
in three sizes |", |” and I” inlet and outlet screwed B.S.P., A.P.I. or can be supplied flanged 


Approved by Lloyds Register of Shipping for the pressures and temperatures stated, 


LANCASTER: TONGE LTV 


PENDLETON-MANCHESTER: ENGLAND 


Telephone: Pendleton 1484/5 /6 
Telegrams "Pistons,Manchester’ 





Crab or Pulley Block, Transfer, Low-Headroom, 
Cage or Floor Control—any combinauon provides 
the right answer from the MATTERSON range 
of ELECTRIC OVERHEAD TRAVELLING 
CRANES up to 10 tons capacity and 75 span. 


















And, of course, positive, all-motion creeping 

















SHAWCLOUGH ROCHDALE TEL ROCHDALE 49321 








AUTOMATION 


—an opportunity 
for Engineers 


AUTOMATION is here and E.M.L. 
Engineering Development Ltd., is leading the 
field with its machine tool control systems 
Expansion in this division of the firm 
requires the services of further 
technical staff to serve both as design 
and application engineers. 
Applicants should possess a mechanical 
engineering qualification and have a good 
background of workshop experience 
and machine tool design work. 
The posts carry good starting salaries 


y spects 
The first E.M.1. Production Equipment ee ited ‘ 
for “ Automation” purposes 

upplied to Laurence, S: 
Electromotors Ltd. of Norwich 


pension and life assurance scheme. 





, , C 
Please write with full details to Personne! Department 


E.M.l. ENGINEERING DEVELOPMENT LTD. 


HAYES + MIDDLESEX 


EDr6 
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Governors 


FO R D E S E L E N G INE S @ The required temperature is rapidly attained and 


uniformly maintained 





Ardleigh Engineering Ltd 
M NR. COLCHESTER ESSEX 


ELEPHONE COLCHESTER 3209 


because .. 


@ It can be quickly 


AND OTHER PRIME MOVERS | a ae 


@ There is no smoke nuisance 


a 
70 
65 
60 
55 
50 
45 
40 


A.M 
12345678 
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OB WH!iWAY & SON LTD - GREEN LANE 


See: 


Industry depends on CHAIN 





You'd be surprised... 





-— -WHEWAY CHAINS 





if you knew the vast number of purposes 


for which Chains are produced. So many industries... so many 


branches of trade. . 


. SO many processes ... SO many methods of 


production--ALL DEPEND ON CHAIN. 


\nd to depend upon Chain is to depend upon WHEWAY’S 
Britain’s Chainmakers since 1790. 

















@ it offers 84°, operating efficiency 
@ Heat output is almost instantaneous 


| @ Steam or hot water equipment is dispensed with and 
} consequently there is no frost damage risk 


THE ZEPHAIR PROVIDES SPACE HEATING AT THE MOST 
ECONOMICAL INSTALLATION AND OPERATING COSTS 


EPHA 


ite 
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EPHAI ae 


WANSON LICENCE 


Ardleigh if CONTROLLED INDUSTRIAL HEATING 





IS REVOLUTIONARY 










l 


installed and easily extended 
operation reduces labour to a 












P.M 
$1n12123456789 101 






| BRANDON ROAD, LONDON, N.7 
Telephone: North 2245/8 


50 WELLINGTON STREET, GLASGOW,C.2 
Telephone: Central 5323/4 






and at: BIRMINGHAM -BRISTOL * CARDIFF LEEOS ‘MANCHESTER ‘NEWCASTLE NOTTINGHAM 








BAY 4 


WALSALL + ENGLAND 








dU 
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SEWAGE 


Efficient 


HANDLING EQUIPMENT 


i 3 
engine 
yert 














For raising unscreened sewage, sludge, trade 

wastes, chemical liquids, etc,, and conveying to any 

other point. Simple construction, using COm- 

pressed air as motive power, with a minimum of 

moving parts, functioning for long periods without 

attention, Detailed schemes submitted for any 
project, 





HUGHES & LANCASTER LTD. 
ENGINEERING WORKS - ACREFAIR - WREXHAM - DENBIGHSHIRE 
TELEPHONE: RUABON 2102/3 
London Office: 9 Upper Belgrave Street, S.W.| 
Telephone : SLOane 6172/3 


A MEMBER OF oe ee ee ee GROUP 
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pleasure 
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\\\\ 

\\ to an Aeraspray. As soon as you 
\ look one over you know you're 
on a winner. The way it hares 
round is a revelation. So easy 
and obedient to handle too, 
Lucky dogs, those people who 
are getting the new models 
now coming along. Odds on 
favourites for a super finish— 

you bet. 






















2 EVERYTHIWOSS Ji & 
Aid SPRAY FINISHIN@®) ® 








AERASPRAY ASSOCIATED LTD. 


Makers of Spray Guns, Single & Multi-Stage Air Compressors Fume 
Exhaust Systems, Semi & Fully Automatic Spray Finishing Systems 
179-213 THIMBLE HILL LANE, BIRMINGHAM 7. 
i, VICTORIA STREET, LONDON s.W.1. ALSO aT 
GLASGOW, MANCHESTER, BELFAST AN THE 
PRINCIPAL CITIES OF THE 
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One of the most interesting 

features of the Prestige *: Imperial ” 

Food Mixer, is that the makers 

give with it a five-year guarantee. We regard this 

guarantee as a fine tribute to the quality and 

prestige of our castings which form the body, handle and gear. 

Our reputation for quality and precision has brought its 

problems. As the demand for quality die castings has risen it has been’a 
matter of regret that for some time we have been unable to accept orders 
from new customers. In order to meet these demands we have undertaken a 
major development programme. The installation of a considerable 
amount of plant is now complete, enabling us once again 


to turn our attention to enquiries from new cu_tomers. 


Photograph reproduced by 
kind permission of Platera 
& Stampers Lid. 





WOLVERHAMPTON DIE CASTING 


AFFILIATED WITH 
PRECISION CASTINGS CO. INC. (U.S.A.) 
ms oe | ——_=- 6 





THE WOLVERHAMPTON DIE CASTING COMPANY LIMITED 


GRAISELEY HILL WORKS ‘ WOLVERHAMPTON . TELEPHONE 23831/6 





Wellman Zaz yang Furnace Handlers 


Manipulators Chargers 













Specially designed for their purpose 


Operate in restricted areas. Afford good visibility to operator. 
Equipped with electric motor or diesel engine prime mover driving pump unit at constant speed. 
Hydraulically operated in all motions. ? 
Infinite variation of speed — no gear changing. 


Specially constructed to withstand overloads 
and shocks. 


Efficient gripping for Manipulators and Handlers. — 
Grip heads can be stopped accurately. 
Cushioned resilience for Forging Manipulators. 


Easy access to all parts to facilitate maintenance. 


THE WELLMAN SMITH OWEN ENGINEERING CORPN. LTD. 
PARNELL AOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, SOUTH STAFFS. 
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GORDON & GOTCH LTD. SELLOTAPE DIVISION 
39-40 FARRINGDON ST, LONDON. E.C.4 








STONE 
BREAKERS 


CRUSHING ROLLS 
SCREENS 
ELEVATORS and 
CONVEYORS 


Makens. 
R BROADBENT & SON, LTD 
Stalybridge 
Tel. No. Stalybridge 2201/2 
Tel. Address ‘Broadbent Stalybridge’ 











Suction & Air Hoses 





cL al 
Zt RUBBER PRODUCTS FOR MINES G@ QUARRIES 


Conveyor & Elevator Belting 


Linings for Chutes & Hoppers 


VN RUBBER CO. LTD., HERGA HOUSE, VINCENT SQUARI 
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Whatever you handle — wet or dry sand, gravel, limestone, ore 
etc. — there’s a Silvertown belt to tackle the job and to give 
maximum life and performance no matter how severe the service. 





Cut replacement costs wherever chutes and hoppers are subject 
to rapid wear — have them lined with Silvertown abrasion- 
resistant rubber. Existing plant lined or complete equipment 
supplied to your specification. 





There's a complete range of Silvertown hoses for the efficient, 
economical conveyance of air, water, sand and gravel laden water 
etc., each type specifically designed for the job and all built 
to exacting standards. 








BANDSAW ... 
1,000,000 (FEET) IN STOCK 


HIGH CLASS METAL 
CUTTING BANDSAW 


SOCKET SCREWS 


10,000,000 SOCKET SCREWS ex STOCK 


e ORDER NOW e 





Oo 





GEORGE H. ALEXANDER MACHINERY LTD 


82-84, Coleshill Street, BIRMINGHAM, 4 
"Phone: Aston Croes 3264. "Grams: ‘Viking’ Birmingham 























in the manufacture of 
ENGINEERS’ STUDS 

STUDDING 
CONDENSER FERRULES 


_ REPETITION TURNED PARTS 
GEO. GALLOWAY & CO. LTD. 


43 MIDDLESEX STREET, GLASGOW, 5S 


Telephone: SOUth 1077-8-9 





Telegrams: “TOP 
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PLANNING FOR 


PRODUCTION 








Sy Our wide experience in the field of automatic a ; ?, 
i control has long been recognised by designers and p,m A 
i" users of production plant. yy Ne [fr ~ 

im = For nearly half a century our engineers have J . 


KT S/S . — 4 i o7 : 
F iP ip worked with technicians of many industries to Sx uy : SE Ne 
//, devise new control methods and equipment todo re. 712 





J ¥ 
ees) things faster, better and at lower cost. ie As 
i ~/) This service is readily available to you: a phone ai 
i] //4 call may be the first step toward solution of your = rj 

jf control gear problems. a ef 


ae ~ 344// >, sh f 3 
a / es ) re ie pis r 
IGRANIC ELECTRIC CO. LTD 


HEAD OFFICE & WORKS ° BEDFORD 


TELEPHONE: BEDFORD 66261 TELEX 14-533 
Branch Offices: London Birmingham Bristol Cardiff East Anglia Glasgow Leeds Manchester Newcastle Sheffield 
A METAL INDUSTRIES GROUP COMPANY 








1G34/A/P1448 


“... nothing but the BEST is good enough 


lor best results specify always: 


( —_ 
DELTA’ NON-FERROUS METALS AND ALLOYS 
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MEK-ELEK Enginesring Ltd., 
17, Western Road, Mitcham, Surrey 
Mitcham 3072. Cables: Mekelek, London. 








FOR ALL INDUSTRIAL PURPOSES 


including installations for 
GASWORKS ~- HOTELS 
HOSPITALS - SCHOOLS 
PITHEAD BATHS 
PUBLIC BUILDINGS 
GRAIN SILOS Etc. 


THE FARRAR BOILERWORKS 


NEWARK (NOTTS) ENGLAND 


Telegrams: Farrar, Newark 1143 


"RAISE RRA , 
~~ STEAM Witt pent 


MESSRS. ROLLS-ROYCE LTD. specified ‘DELTA’ alloys (Brass 
and Bronze) for use in their “DERWENT” engine units for 
the record breaking jet-propelled ‘GLOSTER METEOR” aircraft 


THE DELTA METAL COMPANY LTD. LONDON AND BIRMINGHAM 
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GLOBE & GATE & 
VALVES wn 

WITH ny 

STEEL, IRON ' , : rye 

OR BRONZE ; gs" a og “a 

BODIES, GUN- ¢ Ng 

METAL OR i 


NICKEL ALLOY 
FITTED 


reed 


¥ 





SMALLER 
SIZES WITH 
GUNMETAL 

BODY 


RD WEARING 


FOR ALL 
DUTIES AND 
PRESSURES 


aye ge we SPECIALISE IN * ACGUIRATE APERTURES 
‘ EQUIPMENT FOR xe: 
STEAM, GAS, AIR, OIL or WATER SERVICES 










* 1 METAL 






British Stream 


Speciatties Lt. 
BEDFORD ST., LEICESTER 


Stocks at LEICESTER, LONDON, LIVER- 
POOL, WHISTON, GLASGOW, BRISTOL, 
MANCHESTER & NEWCASTLE-ON-TYNE 





Please ask for Catalogue wwy/ss 


{+ reenin hey na ESTABLISHED 









‘NGREENING AND SONS 1799 
BRITANNIA WORKS Telephone 
WARRINGTON + ENGLAND WARRINGTON 190! 
P.O. BOX 22 Telegrams 
age GREENINGS, WARRINGTON 
NG@ 





EVERYTHING IN SHEET METAL WORK 









































—____.. FOR AIRCRAFT AND AUTOMOBILE 
DAWSON & DOWNIE LTD 
CLYDEBANK 
Pumps for all Purposes 
| 
Ashore or Afloat CABINETS Refrigeration 
for RADAR.RADIO on 
Steam and TELEVISION ona 
- yon <7 
Electric Dri = = 
~— COACH AND Air Condition 
. BUS BODIES MINING 
TELEPHONE : CLYDEBANK 2271 Municipal Light Aseabhe 
and other 
TELEGRAMS; PUMPS, CLYDEBANK ALL METAC STR ne 
Vehicle Bodies SH cET “META 
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MILLING CUTTERS OF ALL 
TYPES. TWIST DRILLS. 
REAMERS. “MITIA” CARBIDE 
CIRCULAR SAWS FOR PLASTICS. 
BUTT WELDED HIGH SPEED 
STEEL LATHE TOOLS. GROUND 
THREAD TAPS. ‘“MILLENICUT,” 
“DREADNOUGHT” AND 
“SUPERFLEX” MILLED TOOTH 
FILES. “SPEEDICUT” H.S.S. AND 
“DIE-HARD” TUNGSTEN ALLOY 
STEEL HACKSAW BLADES, 
END MILLS, ETC. 


we 
8 


lERANK WIGGLESWORTH & CO. LTD 


|SHIPLEY 


| Specially designed for solder- 
| Ing operations in the com- 


| 140, 120/130, 
200/220 and 


4 the originators and 
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THE 


INSTRUMENT 


MODEL ¥ } 






















pact assemblies used in 
present day radio, tele- 
vision and electronic 
industries. 


Weight 34 oz. (ex- 
cluding flexible). 
Length 9 in. 

25 Watts 
Voltage Range 
12, 24, $0, 100/ 
Interesting 


feat 
770/240. eatures 


1. Bic Ain, die 
meter, simple to 
replace. 


2. Steel cased element, 
also replaceabie. 


3. Detachable hook for 
suspending iron when not 
in use. Oo 


4 Moulded two part handle 
remains cool in use. 


S. Six fe. Henley Flevit'-+ 


SOLDERING IRONS_ # 


Sn 


W. T. HENLEY’S TELEGRAPH WORKS CO. LTD., 
51/53, Hatton Garden, London, E.C.I. 








ASK FOR 
PRICES 





WIGGLES WORTHS 


largest makers of 
V-belt drives in 
this country. 





Pte Beery 

















WANTED 


Herbert No. 4 Capstan Lathes, 
later than Inspection No. ET 
5800 for reconditioning. Your 
own machines rebuilt to Grade I 
standard 


and guaranteed. 


Attractive prices and deliveries. 


Communicate with 


ALFRED HERBERT LTD 


FACTORED DIVISION 
Red Lane Works, COVENTRY 


Phone: 8922! 














WBU 
NEWPURY 


NEWBURY - ENGLAND 
MARINE & INDUSTRIAL 





DIESEL ENGINES UPTO 800H.R 
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if you can’t use it — 
scrap it! 


Every machine must have its day—but 
why try to prolong it? There’s an 
urgent need for obsolete plant and 
machines that have stopped for 
good. They make excellent scrap— 
for the production of new steel 
and cast iron. Every ton you 
send is a worthwhile 
contribution. So why not 
make a start—now ? 


~ as 
, ~ ‘ . ee - 
‘ t — | 


turn that SCRAP into CASH 








HYDRAULIC 
MACHINERY 


ver 


THE LEEDS ENGINEERING 
& HYDRAULIC CO. LTD 
RODLEY LEEDS 





as 
neco (7) reave MARK 








PRIEST FURNACES 
LIMITED 


LONGLANDS 
MIDDLESBROUGH 








. eee 
ASK FOR THE SCRAP MANAGER 
” at any of these addresses ° ANOTHER 
® BIRMINGHAM MIDDLESBRO’ LONDON s Tw vw 
Adderley Park Midland Bank T, ’ ivi 
@ Works, Bordesley Chambers. ee ans e steht ahd 
Green Road Middlesbro’ 3481 Albere Dock 2841 
@ Victoria 2954 e 
Bae ‘ MILFORD : oo m 
¢ WISHAW HAVEN BRITON FERRY 
‘ Iydesdale Werk Castle Works, Giant’s Wharf, . 
@ Wishaw 26 Milford Haven 76 Glam. ° a . 
MANCHESTER o nverKEITH Briton Ferry 3166. 
@ Lords Chambers, 26 30° F aes e 
Lends Chanter 26 JNUER PRESTON ALBION WORKS - SHEFFIELD 
e re ay lew y ” 
Bla sethents 6348 Iuverheithine 460 — ‘version e 
e mst bso BARROW The Docks e@ Telephone: 26311 (22 lines). Telegrams: “Forward Sheffield” 
@ Fishponds Ramsden Dock. ronan Seues London Office: Brettenham House, Lancaster Place, Strand W.C.2. 
Bristol $3253 Barrow 275. LIVERPOOL 
® RINGWOOD GRAYS (Essex 189/190 Regent ° 
Station Road, Columbia Wharf. Road, Bootle. 
@ Ringwood 700 Tilbury 237. Bootle 388s. . 
eeeoeeeeeee#eeeeeeeeee 





saa) 





recognised every- 
where as the most 
advanced practice 











* BORPICG 


MULTI-JET EJECTOR CONDENSERS 


BAROMETRIC AND LOW LEVEL TYPES 
(REQUIRE ‘NO’ AIR PUMPS) 


FOR USE WITH VACUUM PANS, EVAPORATORS, ETC. 


SPRAY COOLING PLANTS, SPRAY NOZZLES 
STEAM AND WATER-JET APPARATUS FOR MOVING 
LIQUIDS, EXHAUSTING AND COMPRESSING AIR AND 
GASES, WATER HEATING, ETC. 
Catalogues, Quotations and Technical Advice 
Free on Application. 


KORTING BROS (1917) LTD. 


SHEEPBRIDGE LANE, MANSFIELD, NOTTS. 
Telephone : Mansfield 855. Telegrams : Korting: 


eo 
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he Joseph Adamson Waste Heat Boiler is designed 


to make efficient use of the waste gases leaving open- 


hearth furnaces, reheating furnaces, soaking pits, gas 


retorts, et 


The straight-through fire tubes have a high ratio of 


length to bore, giving about 90% tube efficiency and 
providing a large area of heating surface in a compara- ° 
tively small space. Brickwork setting is not required 


ind air infiltration is thus avoided. 
\ feature of Joseph Adamson Waste Heat Boilers 
is that a special cleaning device can be provided in the 


outlet chamber to allow the tubes to be cleaned while 


the boiler is at work, 









Horsehay Co. Ltd., Wellington, Salop. 


THE 








ED RODS AND HEADED RODS 
t etition : ae Nuts and Screws 


ewman Street London W.1 MUSeum 5701/4 


JOSEPH ADAMSON & CO. LTD. | 
;o. £202 2 >= ay ot 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
The Alliance Machine Co., Alliance, Ohio, U.S.A 


ADAMS ON 
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BARRY 
‘SCREENS ety a 


BARRY, HENRY & COOK, LTD. > 
ABERDEEN 




















The — 
revised edition — . 
of our bo shlee ** The 
dts of Baler” B. LEVY & CO. 
a concise summary of various 
types of shell boiler, and (Patterns) Ltd. 
will be sent to responsible 
engineers, etc., writing on Specializing in 
firms’ letter headings. ae 
Pattern Equipment of all kinds | 
. . | 
including the largest 
Wooden Patterns and 
intricate metal patterns 
for Shell Moulding 
| 
Send your enquiries to our works at: | 
1-5 OSBERT STREET 
Vauxhall Bridge Road 
London, S.W.1. 
Phone : Victoria 1073 or 7486 
a , 
| . 
| LOCOMOTIVES 
i 
° 
e Designers and Builders 
© of Steam, Diesel 
* and Diesel-electric ‘ 
4 Locomotives 


HUDSWELL, CLARKE 


& COMPANY LIMITED 
Railway Foundry, Leeds 


- CHESHIURE 





_ R o u Pp LONDON OFFICE: 
120/122 Victoria Street, $.W.1 
TELEPHONE: 


Victoria 6786 








FOR 
BURNERS,OVENS & FURNACES 





‘ 


THERMIC EQUIPMENT & ENGINEERING CO LTD 
SALMON STREET, PRESTON 
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This general-purpose Molybdenum 
Disulphide lubricant has been proved 
successful in a wide variety of 
operations where all other forms of 
lubricant have failed, It could 
probably be of great value to you. 
Why not write for full details ? 





RAGOSINE 





IBEX HOUSE, MINORIES, LONDON, E.C.3 


Telephone : Roy.l 4372 
MINERVA WORKS, WOODLESFORD, NR. LEEDS 


Telephone: ROTHWELL 2164 
a.d.h. 22211 /B 


2 
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Whatever the load to be han 

there is a Ransomes Truck to dot 
job. Forklifts are availabi 
5000 lbs. capacity with attachment 
for bales, cases, pipes, bins, hor 
pers, bricks, wire, tyres, etc., a 
there are platform trucks bot 
fixed and elevating for loads 
to 9000 Ibs., crane trucks, tipping 
trucks, as well as industr 
tractors. 


Write for 








gg 5 


RANSOMES SIMS & JEFFERIES LTD: 


illustrated itor 


4 

{ 

| 

‘ 

fa Seal 1 
\, Oo @ ’ 
| 
4 


IPSWICH ENGLAND 


ARCLA 


LOCOMOTIVES 


DIESEL - STEAM .- FIRELESS 
(Coal or oil fired) 


N° 2616. 


One of several 153 H.P. diesel locomotives built for British Railways 


Andrew Barclay Sons & Co. Lté 


KILMARNOCK 
CALEDONIA WORKS 
Telegrams : “‘ BARCLAYSON KILMARNOCK ” Telephone Kilmarnock 


sTER 
LONDON OFFICE: 38 VICTORIA STREET, WESTMIR al 
Telegrams : PLATCO, SOWEST, LONDON aa 
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valves cocks 
and 
pipe line fittings 


PEGLER & LOUDEN 


54 BROWN ST GLASGOW C2 


113 NEW BRIDGE ST 
NEWCASTLE ON TYNE 









kin Sirs ~uality STOP WATCHES 


.. For industrial use 


The Stop-watc ed ne taken trom our current 
catalogue of stop-watches, chronographs and ordinary 


|, three-pressure action stop- 
utes. One revolution of 





ow cost and high accuracy 
or general industrial use. 
model O3 is also available. 





gue, which includes a paper 
watches "’, is of interest to all 
e sent on request 


ng service. Certification. 


I eter Time Interval Meters. ~ - 
CAMERER CUSS ‘S& 
Timing Division * SS 


vi 
1 


Mak Good Clocks and Watches since 1788 
at New Oxford St., London, W.C.1 asuseum 8968/9 


Our only other address 91 Kingsway, W.C,2 





CHB 225) 


TEMPERATURE 
MEASUREMENT 


“*Thermindex"’ Paints are 
temperature sensitive compounds 
which indicate by a sharp, clear cut 
change of colour when temperature 
of a surface has attained or 
exceeded a predetermined value. 
They are supplied in the form of 
paints suitable for direct 
application by brushing or spraying 
to practically any surface and dry 
quickly at room temperature. 
When the temperature of the 
treated surface is then raised, 

the original colour of the 

pigment changes sharply at 

a definite point and the new 
colour persists after the 

surfate has cooled down. 

Write Dept. M.1. for full 

technical details 

Manufactured by Synthetics 

& Industrial Finishes ; 

Ltd. ai f 


nebo 





& 
eS 


“THERMINDEX 




















jays 
Ltd. A 
Sole TEMPERATURE INDICATING PAINTS 
cK Dutors |. M. STEEL & CO. LTD. ©6©56~—~S 
wr Europe }. M. L Be co. LTD. 
mock | 1 U.K 36-38, KINGSWAY, LONDON, W.C.2 Te!: HOL 255. 
inks BRANCHES : 8 ham 3_ Centra! 
MINSTER ot South Kine Set po hy ste Seanane 6077/9 


ABBey 





The Industrial Group of 
THE UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


has vacancies at Risley for 


SENIOR 
ENGINEERS 


in its Design Offices, which are engayed on an expanding 
programme of industrial applications of nuclear energy 
Very large projects are involved, such as nuclear power 
reactors and their associated chemical and physical 


process plants. 


A design othce has an overall responsibility normally 
for one such project at a time. Designs are made in close 
collaboration with development and research groups and 
assistance is given by specialised engineering and commercial 
branches. The design office maintains close contact with 
manutacture and site construction 

\ Chief Engineer is responsible for a design office, 
and has a Deputy Chief Engineer and several Assistant 
Chiet Engineers carrving responsibility for the whole range 


of duties covering specific parts of the project 


Whilst much of the work is novel, previous exper- 
ience of nuclear engineering is not essential and a sound 
training in mechanical or chemical engineering with con 
siderable experience ot high quality design work in one ol 
these fields, and good technical judgement will enable an 


engineer quickly to take an effective part in the work. 


The Authority would be interested to hear from En 
gineers with the special qualifications and wide experience 
of large engineering projects enabling them to undertake the 
duties of Chiet Engineer as described above. Salaries would 


reflect the very substantial responsibilities of these posts, 


There are also a number of vacancies as Deputy ¢ hiet 
Engineer and Assistant Chief Engineer, affording opportun- 
ities in this new and essential industry. Salaries are in the 


ranges £2,200—-£2,700 and £1,700-——£2,200 respectively 


Applicants in all cases should be corporate members 
of a Senior Engineering Institution, or possess an honours 
degree in mechanical or chemical engineering and have 


served an engineering apprenticeship or pupilage. 


=) 


Those qualified and interested should write to : 
W. L. Owen, C.B.E. M.Eng. M.I.C.E. M.1.Mech.E. 
M.1.Chem.E. 
DIRECTOR OF ENGINEERING, 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY, 
RISLEY, LANCASHIRE. 
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° . - CiViL ENGINEER, A 
Classified Advertisements continued from Page 8 ELECTRICAL ENGINEER required by The Duilding projects and dea 


Magadi Soda Company Limited for service in | 0@ building work of Grou 
_ | Kenya, initially for two years, with a view to a oe _ based at Grea 
permanency. Candidate should have a degree in| Middlesex. Successful 





ries in packay 
Road, Brentf 


Il be requir 































Electrical Engineering or similar qualification and | Yisit. other factories ir Seotlar 
SALES ENGINEER Rs ~ agye wired YOUNG TECHNICAL SALES REPRESENT. should have had some industrial experience Pre- te ee —— Wr details : 
ediately f brit ‘ fan A an) ATIVES required for immediate appointment by ferred age range 30 to 40 years Generous salary Om a or ae sa ary re to BOX § . 
wopany to opera n the Birmingham at urge rubber manufacturing Company. Candidates | and allowances, bonus, pension fund. Housing, ices Of ENGINEERING 
candidates I t fd tect al | mav have , | training in the Com- medical attention and passages for employee and ca 
prot ! I » va “ pan f sloeated a territory. family provided free.—Apply to THE SECRETARY, x 
with fields rking trot i Pref have served an engi- THE MAGADI SODA COMPANY, LIMITED, NOISE AND VIBRATION RESEaR 
J lubricat cal Sedtaehaad tae pee old a degree in mech-| THE AVENUE, WINNINGTON, NORTHWICH CH 
B.S wndard g . 1 anica ‘ ovided po apd and CHESHIRE K 61) THE PARSONS AND M ENGINEERS 
. ; und ‘ \ xcelle prospects Pension scheme TURBINE RESEARCH dE VELOP E 
‘ the | fers f adva GROUT PERSONNEI MANAGER BRITISH ASSOCTATIE( : 
ent within the organisation and provides interesting | TYRE & RUBBER CO., LTD., HERGA HOUSE SECTION LEADER Applied Pt 
technical sales work. Write, giving full personal | VINCEN1 SQUARE, LONDON, 8.W.1 K 56 A well-known Organisation with world-wide interests | Section, which is concer: nly with resey 
det tile and industrial knowledge, also state alary wishes to recruit a into the problems of nois bration in mar 
i and whethe wher of a car, to ACHESON YOUNG QUALIFIED MECHANICAL machinery. The work i: he wretical ee 
COLLOIDS LTD PALL MALL, LONDON, | prrpish OXYGEN GASES LIMITED require years me age ~ © Se —— - an) and the running of various h rigs in adait. 
MR Kb SENIOR MECHANICAL DRAUGHTSMAN jihtant Engineer within their Production Division: | to taking measurements at ss. “Appa te 
rk in the CricklewoodArea. Applicants should |. management team and should be capable of preferably have some ] eV frre Fan 
i uM had exper ae of plant layout and sccepting a high degree of responsibility within! work. not necessarils The. Weare 
worK STUDY ENGINEERS with degree or | POSSSSS 8 G00e Signer ge 6g i Pan} 3/4 years. This is an attractive opportunity for | candidate will be expected iectain a 
milar f 1 and th experience in Job. .f sage Ben io . = ‘ ‘ge . an , 1 ae vad ag the right man. The Organisation is expanding and | able degree of responsibilit i will be in s 
M mprovement or 7 and = Motio! PI “7 x Anny DEP oat Atk NT me R + ISH OXY. its product is an interesting one.— Reply stating full of a number of graduate ers and physicist 
Stud are required | arge indust vanisa GEN GASES LTD BRIDGEWATER HOUSI particulars of age, qualifications and experience t© | The starting salary depends e and qualificat 
n with a long established Work Study Department | Cr everaND ROW, 8T. JAMES’S, LONDON, | “0 = 62, Offices of Encinuxnino but is fully commensurat these duties a1 
wi ! being panded Salar nue 2 t = W kK 2 subject to annual review post also ca 
£900 at age » for graduates who may | ‘ t other substantial benefits ling superannua 
‘ Y) at age WW t ain - 1614 WHITES Applications in writing, stating age and expe 
LTD 4. FLEET STR K.C.4 hk should be addressed to’ the $ i T 
THE BRITISH OXYGEN GASES LIMITED PAMETRADA RESEARCH ot epo eo 
END, NORTHUMBERLAND . 
oe MECHANICAL. DRAUGHTSMAN WM. CORY & SON LTD., ENGINEERING 
MANAGER ENGINEER revjuired take execu n the West End of London. Applicants DEPARTMENT 
tive cor 1 of ( true n and Maintenance a d ha 1 good general engineering backgr« ERITH, KENT 
Departs , I ess fact mh mid | with some particular experience in pipewo require the following staff LADY TRACERS required Consultants off 
Scotland, Funetior ered to include mtract Experience in General Factory maintenance DRAUGHTSMAN. near Victoria. Work involved covers all branche 
programming and job progressing, material and/ and ventilation an advantage te] JUNIOR DRAUGHTSMAN. Civil and Mechanical En ring. Experien 
and 1 “ f 0 engineering | full details of age, qualifications and experience to Applicants preferred with experience but not | plotting field survey work uld be an advant 
uff and lal good administrative PERSONNEL DEPT., BRIDGEWATER HOUSE, | essential) in Coal Discharging Plant and Equipment, | Hours 9.30 to 5.30, Saturday morning duty a 
ability and nd is required | CLEVELAND ROW, ST. JAMES’S, 8.W.1 K 59 | comprising Cranes, Tugs and Barges, and Greneral 5!* and two weeks paid holiday.—App D a 
for tt new ay tment which w mmand a Engineering on the River Thames Pension | BRUCE WHITE, WOLFI BARRY & PA} “8 
ala f at least £1500 p.a., but depending on Scheme Apply in writing, stating Age, Qualifica NERS, 1, LYGON PLACE, 8.W.1. SLOAN} ey 
experien tions, Experience and Salary required K 63 pri. 
Apy ations, g gy deta f slifications and 
xp nee hould be addressed to PRODUC rion 4 we now organisation wishes t ie 
I nO} ERING LTD RK ; FERENCE MN interview Required urgently by International Group, for servic 
HROSVENOR PLAC LONDON 3.W.1 YOUNG MEN WHO WOULD in oil field area and Refinery in MIDDLE gas BUN 
who a g as consultant All applications will EVENTUALLY BE CAPABLE OF EXPERIENCED MAN TO TAKE CHARGE 
treated in confidence K 54 FILLING SENIOR MANAGEMENT OF PLANT AND EQUIPMENT INVENTORY 
POSITIONS within its Sales Organisation An excellent opportunity exists in WORK. Age 35/40 years Applicants must 
It s essential that candidates should SCOTLAND for a well acquainted with all oil industry materials 
ilready have had considerable experience TECHNICAL SALES REPRESENTA- have some technical knowledge and experienc: 
FLEMING, REID & CO L rp., GREENOCK of selling engineering materials in the TIVE with good connections in the area the type possessed by a Quantity Survey 
Worsted Spinner and = Hosiery Manufacturers field and have progressed into a junior or to represent an internationally known Estimating Engineer. Must be familiar with reading 
middle managerial position This oppo Engineering concern manufacturing Mech- blueprints and drawings and be capable of prod 
ENGINEER AND MASTER OF WORKS tunity offers very good prospects and an anical Power Transmission products detailed inventories of assets complete with la 
AGED 35 TO 40 xperien general works attractive commencing salary 4 Four figure remuneration at commence- and material costs 
maintenan and a g = knowle “ f electricity range 30-35 Write, stating full detai ment with prospect of 100 per cent. increase Two year tour in first instance and substa 
‘ Ap] ints should give age, full age, experience, together with an indicati within five years Local interviews will salary, payable also while on leave. Mar 
letails f technical training jualifications and f present earnings to BOX K 60 Offices ( be arranged before the end of the month accommodation and free family passages available 
experien ind salary required to the PERSONNEI ENGINEERING Applicants between 30 and 50 years of age Write, giving brief details of age, experienc: 
OFFICER, THE WORSTED MILLS, GREENOCK are invited to give full details immediately for Application Form to BOX E.R. 577 ¢ 
K 55 to BOX K 69, Offices of ENGINEERING GRESHAM HOUSE, E.C.2 





EVERY NEW 
ENGINEERING 
PROJECT REQUIRES 


LIONWELD 
PRODUCTS 


WELDED 
OPEN STEEL FLOORING 
STAIRTREADS 
SOLID AND TUBULAR 
HANDRAIL STANDARDS 
AND HANDRAILING 


LIONWELD L” 


MIDDLESBROUGH 


TELEPHONE: TELEGRAMS 
3657 LIONWELD 


os 
r 


Zz 


i’. 
























LING ENGINEE! 


eering Company ip 
+ ea require a 


North W 
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ELECTRICAL DRAUGHTSMAN, AGE 30-35, 
of at least National Certificate in Electrical Engi- 





N ER. Age 30-40 years. | heering standard Permanent position with pension 
reaties PLANNING F Experience of Jig | scheme. Applicant should be capable of working 
— fied engine Cam. and Tool-layouts | with minimum supervision, and be conversant with 

foo! Design. # 4 nt opportunity fer an | equipment layout, schematic and main connection 
at ccontial. This 1s t afraid to tackle the | diagrams, and ordering of electrical equipment 
tr getic engine , small department. | Estimating experience would be an advantage 
X k personally & ,ccording to age and | Applications to COWANS, SHELDON « CO, 
ra as ne full details to| LTD., CRANE MANUFACTURERS, CARLISLE’ 
erie GRESHAM HOUSE, | with particulars of experience and salary required 
; K 78 os 
‘RCH 
REL 
PME 
Phys 
| ana 
t addit 
tS shy _—-- 
d sh r 
vibra: ~ 
SLCC Fs) 
Y . Immersion 
ays Flame-proof Immersion Heater Batteries 
i t Heater tubular t ype for large storage 
es screwed I}in. to in. tanks. 
BS.P.T. *SkW.to3*SkW. 
0 ta 5 k\ - 
Dia — 
pe 
Ri I ‘Dunlow * Electric Liquid Heat- 
WAl ng equipment and materials 
have over the past < years 
proved their efficiency and re- 
ability Pioneers in Electric j 
Water Heating, Duncan Low 4 
Ltd. now supply a com} rehensive 
re: ‘ f Water, Oil and Acid 
E ic Heating equipment, 
mel the varied needs of we 








D nestic, Agricultural! and In- 
strial users 
¢ pleased to offer their 
eration in the design of 
e nt to suit special and 
‘ 
ndividual requirements | Heating. 



























DEPEND ON 


@ For « comp 


AMBACAS ENGIN« 





Electric Boiler for Central 


AABACAS ccc 


vanical handling service covering planning to reduce costs, and the prompt delivery of all types of cranes 





j 
i 
| Electric Oil Heatur—fiow 
| type. 


wer motions give 
immediate braking. 








Special SAFETY PLATES 
fitted to all Aabacas 
crane crabs make it 
impossible for them to 
over-run or over balance. 


Automatic Electro-Mechanical 
Brakes fitted in all Aabacas 


POWELL DUFFRYN TECHNICAL SERVICES 
LIMITED have a vacancy for a 
MECHANICAL ENGINEER, who should be an 
A.M.1.Mech.E. (preferably a graduate) with experi- 
ence in mining equipment and installations and 
some knowledge of materials handling, power 
generation and workshops practice, to undertake 
varied and interesting work involving preparation 
of schemes, specifications, contracts, et The 
successful applicant will be required to make 
periodic overseas visits. Applications in writing 
should be addressed to THE MANAGING 
DIRECTOR, POWELL DUFFRYN TECHNICAL 
SERVICES, LIMITED, 19, BERKELEY STREET, 
LONDON, W.1 K 73 


Owing to further expansion LOUIS NEWMARK, 
D., require 
An 
ESTIMATING PLANNING ENGINEER. The 


work includes the assessment of machining, aasembly | 


and tool times in conjunction with the laying out of 
process schedules 
TIME STUDY ENGINEERS AND TRAINEES. 
The above vacancies are for interesting work on 
various electro-mechanical instruments and offer 
good prospects to suitable applicants 
Pension and Assurance Scheme et« 


Apply 
PREFECT WORKS, PURLEY WAY, CROYDON 


DESIGNERS AND DRAUGHTSMEN required 
for work on Special Purpose Machine Tools and 
Attachments for the manufacture of gas turbine 


blades. Salaries £800 per annum upwards, according | 


to experience and ability Please write, Ref. D.96, 
CENTRAX POWER UNITS, LTD., VICTORIA 
ROAD, FELTHAM, MIDDLESEX K 75 


ENGINEER- AGE 30-35, to manage a smal!) works 
with good prospects of expansion Must have 
experience of training and managing men, ingenuity 
a tidy mind and ambition, with a liking for tackling 
production problems, Starting salary £1200 to 
£1500. District South Yorkshire Apply by letter 
|} to the SECRETARY, SAMUEL OSBORN & CO 
| LIMITED, P.O. BOX No. 1, SHEFFIELD. K 80 


®SUNCAN LOW LTD * 292 Bell Street, Glasgow, C.4 * Phone: Bell 1961 Grams: Immerser,Ciasgow | 








Every AABACAS Electric Travelling 
Crane conforms strictly throughout 
to the British Standard Specification. 


Your safety,,and that of your em- 
plo yees demands careful scrutiny of 
all crane tenders to ensure that they 
include these vital precautions, from 
which Aabacas will not depart. 


TRAVELLING CRANES 


London Office : 


G CO. LTD., BIRKENHEAD, ENGLAND. Tel.: 4747 London Office: 5 Victoria St., S.W.1 Tel.: ABBey 6041. 
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NEW RESEARCH LABORATORY 


IMPORTANT 
APPOINTMENTS 


Powers-Samas Accounting Machines, Ltd. (one 
of the Vickers Group of Companies) is expanding the 
resources of its Research Division for the develop 
ment of electronic data processing equipment, 
punched-card machines and allied devices A new 
Research Laboratory is under construction at 
Caterham, Surrey—and until its completion the staff 
appointed will work at existing establishments 
Croydon and Crayford, Kent 


The appointments offered provide scope for both 
senior and junior staff. Salaries will be competitive 
and in accordance with qualifications and experience 
Applications are invited from 





1. Honours graduates in physics or engineering 
for a wide range of research and develop 
ment work on electronic qomputors and 
swssociated equipment 


Engineers with Higher National Certificate 
for development and design work on 
electronic computors and associated 
equipment 


Juniors possessing evidence of the necessary 
scholastic and technical ability who wish 
to continue with studies for higher 
qualifications 


Applications, with details of previous experience 
and qualifications, should be sent to THE PER 
SONNEL MANAGER POWERS-SAMAS 
ACCOUNTING MACHINES, LTD... CROYDO 


() 625 


REQUIRED 
TWO ASSISTANTS IN DESIGNS OFFICE 
of newly-formed and expanding company engaged 
in nuclear engineering Drawing office experience 
essential Formal qualifications are secondary to 
experience and a flair for mechanical design in the 
flelds of light and medium engineering Applicants 
should be adventurous in outlook and prepared to 
work as member of small enthusiastic team. Excellent 
prospects Those interested should write to BOX 


K 82, Offices of ENGINEERING, giving a brief outline 
of experience and salary required Location of 
work, 15 minutes from London Bridge (S.R.) 


GAS TURBINE ENGINEERS Degree standa: 
with study of Heat Engines or Hydraulics require 
for extended Industrial Gas Turbine Division « 
the ENGLISH ELECTRIC ©O WHETSTONI 
LEICESTER Assistance with housing Non 
Contributory Pension/ Life Assurance Writs n 
confidence PERSONNEL OFFICER K &5 


GEORGE WIMPEY & CO., 
LTD., | 
|} require, at their Head Office, an experienced | 
| STRUCTURAL 
STEEL DESIGNER 


preferably with shop experience in a 
Fabricator’s Works, for design and detail of 
all types of steel structures, girders, gantries 


trestles, et« 


A.M.I.C.E. or A.M.1.Struct.E. preferred 
but all-round ability and experience are 
most important 


Write, giving full details, to 27, HAM 
MERSMITH GROVE, LONDON, W.6, 
QUOTING REF. R/5I K 24 











NEW RESEARCH LABORATORY 


IMPORTANT APPOINTMENTS 
FOR ENGINEERS. 


POWERS-SAMAS ACCOUNTING MACHINES 
LTD. (one of the Vickers Group of Companies) is 
expanding the resources of its Research Division 
for the development of electronic data processing 
equipment, punched-card machines and allied 
devices. A new Research Laboratory is unde 
construction at Caterham, Surrey—and until its 
completion the staff appointed will work at existing 
establishments in Croydon and Crayford, Kent 


Appointments, which will be at competitive 
salaries, and in accordance with qualifications and 
experience, are offered to 


1. Engineers with graduate or equivalent qual 
fications for research and development work on small 
complex mechanisms associated with punched card 
accounting systems 

2. Engineers with a sound technical background 
and ability to analyse complex mechanisms and t& 
effect prac tical and economic improvement 


Applications, with details of experience and 
qualifications, should be sent to THE PERSONNEL 
MANAGER, POWERS-SAMAS ACCOUNTING 
MACHINES, LTD., CROYDON Gb 629 


j Classified Advertisements continued on Page 94 
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PLANNING ENGINEER. 


ALLEY & MACLELLAN (POLMADIF) LTD 
GLASGOW 8.2, require the services of a fully 
qualified 
PLANNING ENGINEER. He must have first 
class experience in modern production methods in 
medium/heavy machine shops and be capable of 

working on own initiative 

Applicants should have a good general education 
and preferably possess a National Certificate in either 
Mechanical or Production Engineering 

This is a key position in the organisation and for 
the right man will provide an excellent opportunity 
for promotion to a higher position in the compan 

The post is superannuated after a trial period and 
carries a neing salary 








pi writing giving full particulars to th 
PERSONNEL OFFICER ALLEY & MACLELLA 
POLMADIE) LTD., JESSIE STREET, GLASGOW 
~ l 


K 71 


\ 








GEORGE WIMPEY AND 
OO., ID., 


ive Head Office vacancies for 


experienced 
REINFORCED CONCRETE 


ENGINEER-DESIGNERS 
Age up to 35. Degree or A.M.I.C.E. 


preferred but not essential. 


DETAILERS 


Aged 20-35. Must be neat and 
vccurate draughtsmen. Five-day 
week, Pension Fund.—Write, 

giving fully details, to 


GEORGE WIMPEY & CO., LTD., 
27, HAMMERSMITH GROVE, 
LONDON, W.6, quoting Ref. R/3B. 

K 5 


























BRITISH PETROLEUM COMPANY LIMITED 
has a vacancy for an 

ENGINEER in its Distribution Department The 

work will invelve composition and preparation for 

publication of technical literature covering the 

ipplication of the full range of petroleum products 

the organisation of works visits, lectures and 


prep arati m of slides, ete The applicant should 
eferably have qualifications approaching 
‘ M.1. Mech. E Age under 40 A knowledge of a 


Kuropean language would be an advantage, but is 
not essential Good opportunities for promotion 
Non-contributory Pension Scheme, Luncheon Club 
Write giving full details of qualifications and experi 
ener ‘quoting H.3557 to BOX 8500 e/o 191 
GRESHAM HOUSE, LONDON, E.C.2 J 996 


SENIOR DRAUGHTSMAN required for makers 
of Machine Tools and Sheet Metal Machines Apply 
with age, experience, salary, etc. to F. J. EDWARDS 
LTD 568, EUSTON ROAD, LONDON, N.W.1 

kK 40 


YOUNG MECHANICAL ENGINEER with 
legree or equivalent qualifications is required in the 
Plant Engineering Division of The British Lron and 
Steel tesearch Association in London Wide 
ests Apply in writing, stating salary required 
M.E.S PHI PERSONNE! OFFICER 
BKIS.RLA 1} PARK LANFI LONDON WwW. 
K 45 


en ee ASSUINGD, | used to the manufacture 


of O lements th “nom r and felt and wire 

Pi ase reply in fall letails te CROSLAND 
FILTERS LTD LATHAM STREET WORKS 
BULWELL, NOTTINGHAM K 46 
\ esat reer 1 the Stee Trcus ean result 
from a good start the British Iron and Steel 
Kesearct Ass ition Applications are invited 


from 
KEEN YOUNG MECHANICAL ENGI- 
NEERS APPROACHING H.N.C. standard 


Attendance at day classes allowed Work centred 
in London ( Battersea) Apply in writing to THE 
PERSONNEL OFFICER, B.ILS.R.A.. 11, PARK 
LANE, LONDON, W.1, quoting M_E.5 K 47 


vOuUNS ELECTRICAL ENGINGERS : equired 
‘ arry out applied research on plant used in the 
Ir m and Steel Industry Tw » graduates are 
required, one for work on motor drives and one on 
automatic control of dynamic systems, and a vacancy 
also exists for a research assistant with a N.¢ 
or H.N.C. qualification. There are good prospects 
for the right man Location of work London. Staff 
pension scheme. Starting salaries up to £1000 and 
£500 respectively for the graduates and up to £575 
for the research assistant. Interested men should 
spply, in writing, to THE PERSONNEL OFFICER 
THE BRITISH IRON AND STEEL RESEARCH 
ASSOCIATION, 11, PARK LANE, LONDON, Wt 
ioting EEG K 45 
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THIS ANNOUNCEMENT WILL BE OF INTEREST TO CONSTRUCTIONAL ENGINEER 1 
1¢ London Staff of well shed Fy ENGINE! 
| YOUNG ENGINEERS facturers. A-M.I.C.E. or t oe a se 
. experience of large scale ial es a woOrKS 
| especially if you are looking for a post which offers the scope to fully utilise in steel and reinforced olin MST eta f 
| your abilities’ The Clayton Dewandre Co. Ltd., of Lincoln offers interesting site supervision. Accust. Works 
| careers as Architects, Local Author 
| tractors. Candidates shou) 
DESIGNER DRAUGHTSMEN ing initiative and energy 
to young men with a knowledge of mechanical engineering and/or heat transfer in a growing organisation 
~ acume + Office experience giving details of age 
} practice and some Drawing ¢ I ; ie os ee _— 
| Here are some of the advantages we offer Five-day week: non-contributory alary requirec to BO 
pension scheme; regular contacts with our Customers and Suppliers, and a ENGIN BERING 
| brand new Drawing Office with modern equipment Full sports facilities are cHIeF © 
also available 
The Chief Engineer will be pleased to hear from you in writing so that an DESIGNER DRAUGHTSMAN » ui : 
| appointment can be made to discuss these ideas with you at ately by BELL PUNCH ( D “= - 
} CLAYTON DEWANDRE COMPANY, LIMITE D, MITANIC WORKS, for design and developme * neki 
| LINCOLN K 87 and electro-mechanical inst - the 
—— for office and cash contro! wm ‘eee 
ability to work from scher tohes and ™ 
aa — complete drawings for 1 Contre. 
Apply by letter giving full « f age, ex 
qualifications and salary rr 1 to the Ft 
Rocket Division of Armstrong Siddeley Motors has COMBUSTION ENGINEER required for | Department 
really good vacancies for appointment in the Industrial Gas Turbine Division 


DESIGNERS AND DRAUGHTSMEN intent of the ENGLISH ELECTRIC CO., WHETSTONE, 
on furthering their career in this new branch of | LEICESTER. At least Higher National standard 
propulsion Applicants must have had minimum in Heat Engines and Thermodynamics and some DETAIL DRAUGHTSMEN JIG AND TOO; 
of three years drawing office experience and prefer- | practical combustion experience. Assistance given DESIQONER DRAUGHTSMEN AND Pho. 
ably hold at least a Higher National Certificate in | with housing. Non-contributory Pension/Life Assur- | CESS PLANNING ENGINEERS 








required a 
Mechanical Engineering. Drawing office experience, | ance. Modern factory with all Welfare facilities Uxbridge Factory of BELL PUNCH CO LI 
however, is preferable to academic qualifications. | Write in confidence PERSONNEL OFFICER. K 84) manufacturers of the wel Sumlock 
Due to new projects and consequent expansion of lating machines, ticket issuir whines, taximet: 
departments prospects for men of the right calibre See anne should bly be of Nat 
are unusually good This is a fine opportunity to ertificate standard and hay ed an appren: 
enter on the ground floor of new and fascinating | JUNIOR ENGINEERS for design of O.H. Trans- | ship in mechanical engines pe 


ne (100d Salaries 
work with far reaching implications. Initial salary | ™lssion Lines in London office of large oe excellent conditions in moder nce + 
range £13 10s. to £16 108. per week Apply for a Applicants must be graduates, or possess H.N with opportunities for furths 'vancement ee 
personal interview with our Chief Designer, Rocket | in ¢ ivil or Electrical engineering. Write stating age, | social facilities and modern een. Apy 
Division by writing to TECHNICAL PERSONNEL | qualifications, experience and salary required to} writing or personally to PER SONNEL DEPA 
MANAGER, ARMSTRONG SIDDELEY MOTORS, | BOX E.G. 563 c/o 191, GRESHAM HOUSE, | ME NT any day Monday té oy 
COVENTRY, quoting reference RD/DD G 631 | E.C.2 J 997 | to 11 a.m. 


Whats 
ina 


Frid between 9 
or 2 p.m. to 41] 

















Famous ships, with names as familiar to the man in the street 

as to the maritime expert, or rusty hulks whose only claim to 
fame lies in the pages of a prosaic logbook—each yields its quota 
of valuable raw materials at the Hughes Bolckow Shipbreaking 
yards at Blyth. 

Scrap for the steelworks, non-ferrous metals; timber and cable 
and insulation—every last part of the fabric of an old ship— 

is here recovered and returned to industry for re-use 


in some form or other. 


HUGHES BOLCKOW 
SHIPBREAKING COMPANY LTD 


BATTLESHIP WHARF BLYTH NORTHUMBERLAND 


TELEPHONE: BLYTH 80 TELEGRAMS: BATTLESHIPS BLY'" 
A METAL INDUSTRIES GROUP COMPANY — 








METAL & MACHINERY MERCHANTS MANUFACTURERS OF TEAKWOOD GARDEN FURRITUR 


HB4/B/P! 54 
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ENGINEERING EXECUTIVE DESIRES post 





- ¥ Y as OF AGE for the as Technical Director or Manager Well-known 
ENGINEERS ne t f FIRST CLASS specialist on engineering materials and processes, 
R gressive firm 0 with wide production and research experience 
wORKS MANAGE North East Coast ENGINEER including automobile and aircraft } souliied con 
‘ y and successful nections with raw materials industries, national 
ible experience tequired organisations and official departments BOX J 960 
4 4 sound must be experienced in Steel Rod and Offices of ENGINEERING 
welding, both Wire Mill Practice 
ral engineer Degree in Mechanical Engineering or 
J 999 equivalent. ADVERTISER (45), wide civil, structural and mech 
us Is a senior Staff appointment anical design and executive experience, also € xperi 
ideally suited to man 30/40 years of age enced, purchasing, stores, and stock control seeks 








4AAN London, with at requiring interesting progressive and executive or administrative post.— Write BOX J 961 
CHIEF DRAUGHTS ind gas plant permanent post carrying a four-figure Offices of ENGINEERING , 
=e »D Only men salary Applications in writing giving 
Ag t routine and details of age, education, experience ~ - a 
| dealing with salary required, and when available to 
ils will be con- RICHARD HILL LIMITED, 
would be take 


xperience NEWPORT WIRE & ROLLING WANTED. 
11, ‘Offices of MILLS, 























MIDDLESBROUGH. 
K 28 URGENTLY REQUIRE 
AESEARCH ENGINEERS. ,GENTLY REQUIRED. 
ann A EK ENGINEERING oe ee 
hes ‘1D DEVELOPMENT ELECTRICAL EQUIPMENT 
( , aspects a a 
ccunieaiale OF ALL DESCRIPTIONS. 
il excellent 
the latest Motors, A.C.-D¢ lransformers, etc 
xperience witl We will Purchase and Dismantle lin 
‘vnamics pes SITUATION WANTED. p mediate attention given to all enquiries 
rable but not Agents Birmingham, Manchester 
lidates will be Leeds, Newcastle 
\pplicants, who | SENIOR ENGINEER, mature forties, wide *Phone or write 
vill be expected to | experience Burma, Pakistan, India Erection : 
nsibility, and | Operation, Maintenance, Hydro, Steam and Diesel Head Office, 
irate with these Power Stations and connected equipment Also DACO. ELECTRIC CO., 
iunnual review. | senior Consultant to Governments of above countries | 8 a 
nal benefits | and senior Sales Executive Power Station equipment +6, " OUCESTER ROAD 
App tions in writing | Fluent Hindustani and Burmese Progressive BOGNOR REGIS 
ESEARCH DIRECTOR, | promotion to full Colonel last war. Seeks senior ’Phone 2279 J 879 


H STATION, WALLS- Appointment above countries or Middle or Far 
) K 68 East.—BOX J 989, Offices of ENGINEERING 





In the first atomic a 
power sian... * ae 





AUTOMATIC CENTRE PUNCH 
\ balanced tool with 
pring-loaded 


range 









SCRIBERS 

Light rfecly balanced, 
ed and ground 
lable in both 


1 POCK lL types 

















TAP WRENCHES 
Int , andin 

overing 
hitworth . 





4 








he discrimi- 






requiring 
odels for 


uilable 


nes Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors 


US 
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STEEL, ALUMINIUM, BRASS, SHEETS 
AND OFFCUTS, 10 to 24 G. Small or Large 
quantities. Cash payment.—-DYAS & FOWLE, 
41, Loudoun Road, N.W.8. MAI. 2711, 5477 


G 577 


WANTED 


WE ARE BUYERS of al! types of new ball and 
roller bearings in large quantities. —C.8.M., 39, 
AVENUE DE GENERAL LECLERC-LA 
GARENNE (SEINE), FRANCE. Telephone: CHA 


48-68 G 606 


SURPLUS STAINLESS STEEL. Purchased 
Sheets, Strips, Bar and Tubes. Please quote sizes 
finish and  specification——-THE MULBERRY 
COMPANY, 223, St. John Street, London, E.0.1 
Tel.;: CLErkenwell 8356-7-8, G 455 





AGENCIES. 


ENGINEERING AGENTS wide experience and 
excellent connections, are prepared to follow up 
quotation in the South Wales area.—BOX G 551, 
Offices of ENGINEERING 


L. MANLIO GAVINO & CO., Engineers 


established in La Spezia, Italy, since 1912. In 


close contact with Italian Naval and Mercantile 
Authorities, Air Ministry and General Engineers, 
Would be willing to represent British Manufacturers 
specialising in modern electrical and mechanical 
plant and fittings References given.— Write 
LA SPEZIA (ITALY), Postal Box 37 G 580 





CAPACITY AVAILABLE. 


| Scottish Foundry is in a position to give reasonable 


delivery of 
IRON CASTINGS UP TO 50 TONS weight 


| Send details of your requirements to IAN McNEIL 


& CO., 3, ST. JAMES’S SQUARE, LONDON, 
8.W.1 G 579 





PATENTS. 


THE PROPRIETOR OF PATENT NO. 685975 
|} —UNIVERSAL REAMING MACHINE, desires to 
secure commercial exploitation by Licence or other 
wise in the United Kingdom teplies to MESSRS. 
E. N. LEWIS & TAYLOR, 4 BERRIDGE STREET 
LEICESTER J 982 


| THE PROPRIETOR OF BRITISH PATENT 
| NO, 601572 for “ TWIN EXPANSION TURBINE 
| FOR PRODUCTION OF LOW TEMPERATURES,” 
desires to enter into negotiations with a firm or 
firms for the sale of the patent or for the grant of 
licences thereunder Further particulars may be 
obtained from MARKS & CLERK, 57 &€ 8, 
LINCOLN’'S INN FIELDS, LONDON, W.C.2. J 969 


THE PROPRIETOR OF PATENT NO. 
594598 for “ VALVE FOR FIRE PROTECTIVI 
SYSTEM ” desires to secure commercial exploitation 
by Licence or otherwise in the United Kingdom 

Replies to HASELTINE LAKE & CO.,, 28 
SOUTHAMPTON BULLDINGS CHANCERY 
LANE, LONDON, W.C.2 K 1 


THE PROPRIETORS OF BRITISH PATENT 
NO. 681687 for “IMPROVEMENTS IN OR 
RELATING TO BAYONET FASTENLINGS 
desire to enter into negotiations with a firm or firme 
for the sale of the patent or for the grant of licence 


thereunder Further particulars may be obtained 
from MARKS & CLERK, 57 and 58, LINCOLN 
INN FIELDS, LONDON, W.C.2 Kk 34 





FOR HIRE. 


| LATTICE STEEL ERECTION MASTS (light 
and heavy) 30 ft. to 150 ft. high, for immediate hire. 
BELLMAN’S, 21, Hobart House, Grosvenor Place, 
s.W.1 G 72 
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MACHINERY FOR SALE. 


LATE TYPE 
HEAVY DUTY LONG BED 
S.S. & S.C. LATHES 
AVAILABLE FROM STOCK. 
CRAVEN 15} IN. HEAVY DUTY SS. & S.C’ 
LATHE. All-geared head, with motor drive and 


push-button control, two saddles, each with rapid 
power traverse along the bed by separate motor, 





height of centres, 1! 5} in., admits between centres 
14 ft. 6 in., swing over saddles 20 in., 16 spindle 
speeds, 1.5-145 r.p.m., approx. net weight 5 tons 

LANG 15) IN. HEAVY DUTY S.S. & S.C. 
LATHE, all-geared head, single saddles, sine bar 
type, taper turning attach., height of centres 
154 in., dist. bet. centres 15 ft., swing over saddles 
4) in., 12 forward speeds, 8.5-405 r.p.m., 4 reverse 
speeds, 16-338 r.p.m., h.p. of motor 20 


CRAVEN 16 IN. HEAVY DUTY SS. & S.C. 
LATHE, motor drive, with two saddles, each with 
push-button control geared taper turning and 
separate rapid power traverse motors, height 
of centres 16 in., distance between centres 22 ft., 
swing over saddles 22 in.,16 spindle speeds, 1-150 
r.p.m., h.p. of motor 25 


” 
LANG I61N. LONG BED S:S. & S.C. LATHE, 


all-geared head, two saddles, push-button control, 


taper turning attach height of centres 16 in., 
list. between centres 23 ft., 12 spindle speeds, 
2-50 r.p.m., hole through spindle 3 in 


CRAVEN 18 IN. HEAVY DUTY S.S. & S.C’ 
LATHE, with motor drive and push-button 
control, height of centres 18 in., admits between 
entres 11 ft. 6 in., swing over cross slide 15 in., 
12 spindle speeds, h.p. motor with T.1 
attachment 


25, 


DARLING & SELLERS 1872 IN. BREAK BED 


LATHE, motor drive, 
bed by separate motor 
swing over saddle 24 in 
dist. between centres & ft 
1-66 Fo p.m 


rapid power traverse to 
swing over bed 36 in 

swing in gap 72 in., 
6 in., 12 spindle speec 
, hep. of motor 35 


CRAVEN 30 IN. HEAVY DUTY $.. 
LATHE, All-¢ geared headstock, twe 
height of cents 10 in., admits between 
61 ft. swing over ’ saddles 45 in., 16 spindle 
1-47 r.p.m., hp. of headstock motor 100 
CRAVEN 48) IN. HEAVY DUTY SS. 
LATHE, motor drive through 4-speed gearbox 
to 4-speed all-geared headstock, giving 16 spindle 
speeds, six Duplex saddles, 3 front and 3 rear, 
each with rapid traverse motor, taper turning on 
ill saddles, height of centres 454 in., dist. between 
entres 9S ft. 6 in., swing over saddles 71 in., dia 
of faceplate 8 ft., dia f face-plate on tailstock 
6 ft. 9 in., 16 spindle speeds, 0.7-42 r.p.m., hp. of 
motor 120 


SOAG MACHINE TOOLS LTD., 
IU XON STREET, LAMBETH, LONDON, 5.1 
Phone: REI 


JPENsoTT! 5ft. Motor 
High Speed 


VERTICAL BORING MILLS 


with taper 


& S.c. 
saddles, 
centres 


speeds 


& S.c. 





11 
jance 


wolsag, Le 11. G 229 


ndon, 5.1 





Driven 


turning and screw cutting 
attachment Max. sewing 62 in. dia. 
Rapid power traverses 16 speeds from 
4 to 145 r.p.m. Motor 28 h.p. Approx 
weight 10 tons. 1951-2 machines in 
excellent condition 


F. J. EDWARDS LTD., 


359, Euston Road, London, N.W.|1. 
EUSton 468! 


edwards 


BESCO UNIVERSAL EDGING, BENDING 
AND FOLDING MACHINE. Capacity 74 in 
by 14 gauge Provision for repetition and round 
and sharp bending 


BLISS DOUBLE-SIDED DOUBLE-GEARED 


G 610 
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BUTLER 9 FT. 


RAILS FOR SALE 


500 TONS NEW PERFECT 8B.H. RAILS, 
¥5 Iba. yard, Chiefly 60 ft 

50 TONS NEW SLIGHTLY DEFECTIVE 
B.H. RAILS, 05 Ibs. B.5.5. Chiefly 60 ft 

100 TONS NEW SLIGHTLY DEFECTIVE 
F.B. RAILS, 109 Ibs. yard, chiefly 60 ft. lengths 


EUSton 4681. 





SWING MOTOR 
DRIVEN VERTICAL BORING MILL. 
Table 7 ft. 3 in. dia. Two swivelling rams, 
rapid traverses. F. J. EDWARDS, LTD., 
359, EUSTON ROAD, LONDON, N.W.1. 


BA 


TWO 1620 HP. 
DIESEL LOCOMOori ves ON MORNsay 
first class condition “a 
3, CASTLE STRi 
Tel.: Ca 


A) 


aa, \ ARDIPF} 
0246 


G 611 . 
B.CS. 








50 TONS SECONDHAND BULL 
HEAD RAILS, about 50/00 Ibs. yard, lengths 
30 ft., 45 ft 


50 TONS NEW PERFECT F.B. RAILS, 75 Ibs. 
vard, B.S.S. 36/45 ft. chiefly. 
100 TONS NEW SLIGHTLY DEFECTIVE 





F.B. — 75) lb ard. Sudan Sectio 23 r.p.m., complete ht P . 
Chiefly 36 go um seen" SALES AND VALUATIONS. ONE 3 K.W Aga One 
80 TONS NEW SLIGHTLY DEFECTIVE F.B. RKINSON DIESEL » ALTERNATES ron 
RAILS, 30 Ibs. yard. Revised B.S. Section pee — pps — O eve ~ 100 1p 

e s ¢ » 7 ed oa , uXxiliarié 
100 TONS New suicHTy verective, EDWARD RUSHTON, SON a véaeatan PAXMAN) BTM Dies 
yo gy ee ee ae See KENYON (Est. 1855.) | cycles, 1000 r.p =a euunniete ae with | Aux 
o> , wi 1 x 
\bout 120 COMPLETE TURNOUTS, 24-ins AUCTIONEERS, VALUERS AND on a te — 
gauge, made from 20 Ibs. F.B. RALLS, mounted FIRE LOSS ASSESSORS GENE 


on Steel Sleepers 15/16 ft. overall 
SWITCHES AND CROSSINGS, Angle 1 in 5 
Good Secondhand 75 Ibs. F.B. RAILS, B.S.S. 
10 TONS SECONDHAND COACH SCREWS 


64 by 1] in. Standard Railway Pattern. 


YORK HOUSE, 12, YORK ST., 


Telephone: Central 1937/8 





ENGINEERING WORKS, 
PLANT AND MACHINERY. 
MANCHESTER, 2 


| ONE 600 K.W. SUL 
ING SET, 220/440 
om um". Spares, ety 
E 850 K.W. SULZER 
TOR SET, 400/440 or ae seen 


ZER DIESEL GENERay, 
” Compler " 


K.W 
OF : RAL Moto 
HOUCHIN DIESEL ORs 
400/440 volts, 3 phase, ALTERAToR SET 
ous te nw. all Auxiliaries and Switenn 2 
MCLAREN 8 ~ 
ALTERNATOR SET. {\) Ht 2 Diese 


WARD'S CAN SUPPLY NEW OR GOOD SECON D- Telegrams: Russonken, Manchester. G 609 50 cycles, 1000 r.p.m., complete with Aux 
HAND SLEEPERS, CHAIRED SLEEPERS AND ens oo en 
CROSSING TIMBERS, CAST IRON CHAIRS, L LEROY 
SWITCHES AND CROSSINGS, BUFFER STOPS. ————— ALTERNATOR SET, 400) 230 volts. = 
TURN-TABLES, or if preferred CONCRETE pe, soe vey r a | “omplete With Auxilig 
SLEEPERS COMPLETE WITH’ SUITABLE os arts ew 19 es 
FASTENINGS. "Saeaktees tt S. CO. DELCO Diese. 
THOS. W. WARD, LTD., FOR SALE. THREE complete with Auxili — tay. ™ 
ALBION WORKS - -  SHEFFIEL D Mevune “a” COVENTRY cunax 
‘Phone: 26311 - -  - ‘Grams: “ Forward.’ FOR SALE: quantity GENERATING SETS, ee verno. 
Remember — Ward's might have it/| UNUSED, NEW, UNWRAPPED 1} IN. p.m, complete. Ideal Unite for et 
K 29 Lj. BALL BEARINGS.—-Particulars, etc., apply magnets on steam cranes. Unused Operating 
415, Brereton Avenue, Cleethorpes J x82 3, CASTLE STREET, CARDIF 
4 F 
Tel.: ¢ liff 292 
WARD HAGGAS & SMITH FACEPLATE : 43 = Jy 
LATHE. Manufactured 1947 Max. swing over B « Q 
bed 5 ft. 11 in., admits 3 ft. 6 in. b.c. Geared eee FOR SALI 
chuck 5 ft. dia. Front and rear compound slides, 
power feeds to both. A.G.H. Is speeds 4-95r.p.m.| TWO GAS COMPRESSORS BY PETER TWO DIESEL GENERATING sets: 
M.D. 20 hip. 400/3/50 BROTHERHOOD, single crank, three stage Make: F. Perkins Ltd., Peterborough 
enclosed type, capacity 100 M® a hour to a Output: 11 kW 
BELL (MACHINE TOOLS) LTD. | | pressure of (600 Ib. pi. at 375 1 In very good condition 
3, CASTLE STRE ‘ (RDIFP. 
Ss ; , 4. - ONE COMPLETE WATER PURIF 
W . STREE LEDS . ‘ ‘ - 
— re : a) Ro _ ss G 449 BU. : Canes S080. J 922 PLANT for a Swimming Pool =a 





Chiorinati 
Electric heating. —_ 


Output: 4,670 gallons per hour, 
In very good condition 
Available for dismantling in March: situstd 








FOR SALE. 
ONE 


BELLISS & MORCOM 
750 K.W. TURBINE 


coupled through gearing in tandem to 
a 600 kW. °7 per factor alternator and 
150 kW. 460 volt D.C. Generator. 
Turbine double pass out type. Com- 
plete with jet condensors. Can be seen 
in operation and available for immediate 
sale, 

Year 1929. Price £1750. 


APPLY :—BRINTONS LTD., 
EXCHANGE STREET, 
KIDDERMINSTER. 


K 36 








25 miles from London. Inspection by appointment— 
Write to BOX K 8, Offices of ENGINEERING. 


| GENUINE EX. RAILWAY TARPAULINS, 
20 ft. by 14 ft. approx. Thoroughly repaired ad 
complete with lines £5 5s. each nett ex-works, 
RHODES, JOHNSON «& CO. LTD, WARD 
| ROAD, STRATFORD, E.15, MARyland @6L- 
Enquiries :—66, Copthall House, B.C.2. NATioadl 
7313. Ku 





“ ADMEL ” DRAWING OFFICE EQUIP. 
MENT FOR SALE. (As New), including’ 
Ebony Edged Drawing Boards (42 in. by 32 in) 
complete with Rigidus Metal Stands with 2 
Trays each, Tee Squares with Board Clips 
attached, Fingalite Lamps with fitting 
(Clamp Fitting to Boards), also 3 Seating 
Stools and 3 Footstools. (Going cheap 58 
for the 3 sets or £25 for 1 set) will not separate 
otherwise, 


and own carriage 
Enquiries :-—Phone Bexleyheath 5214. K 











The A 


+h 
ITty= 


FO 

5} TON COLES DIESEL “ELecTAic an 
on Caterpillar Tracks ft ».—BOX K 
Offices of ENGINEERING 





MISCELLANEOUS. 





Every drawing at fingertips 
PLANSTORE. Five nds to ex = 
seconds to replace Please write for | rREt 
RANDALRAK, LTD, 106 VICTORIA S1F 


S.W.1. VICTORIA: 




















- DOUBLE ACTION TOGGLE DRAWING 
Sauk winks Ss te, Baaielber cheene'?’ te WHEN YOU'RE IN A FIX - 
OfRs Sem eee, crenennnns ou. 1Ww B.CS, R 
nwt on ap depth bin Weight about 13g wea, \T SHEFFIELD 22,000 BABCOCK & WILCOX CC. — 
HOG WSls RESTS LON eaCHNE NILES BEMENT 281m, VERTICAL BORING | STEEL CASED WATER TUBE, 20 15. wil 
Capacity ¢ 6 in. ott on full length ‘3 in ~ Oke VRID FHA, Chest pluie Give; Stoker. All mountings. rece, sepa 
in. on short length. Weight about 55 ewts NILES HORIZONTAL BORING AND FAC- 15,000 BABCOCK & WILCOX C.T.M. TYPE 


BURFREE NO. iA NIBBLING MACHINE. WATER TUBE, 1:0 Ib., with Superheater, 


ING M 2 dis acing heac 0 
a ym Matec Se deeth 20 Wen ler  edleaborba toa dag: TWO 14.000 JOHN Tercantings. DRUM | 
to i atec ; t 40 in eight 
be oe i mik P : . TULLIS 3) IN. SPINDLE HORIZONTAL WATER TUBE, 250 lb., with Senior Economiser 


BESCcCO NO. 2 SIZE GEARED INCLINABLE BORING MACHINE; main motor 74 hp All mountings. 












‘ e fr a essure Table feed motor 14 h.p.; motor for rise and fal] | 30 FT. BY 8 FT. 6 IN. LANCASHIRE BY 
oy Prog A Oke 3 ~ "o ntre ‘~ cael head 2 h.p si ; a YATES & THOM, 160 Ib. All mountings. 
O} in. Weight about 46 « RICHARDS 36 IN. DUPLEX VERTICAL 5, CADELS CERERT, CARDIST. 
Photographs of the ab © available BORING AND TURNING MILL. 12 speeds el.: Cardiff 29246 J 920 
MACHINE TOOLS ‘NE W AND USED 4.19/100 r.p.m. motorised 3-phase supply. 
Of Every Description Attractive Prices 5 B 1a P ?/ 
“ CS. uf 
F. J. EDWARDS LTD. THOS. W. WARD LTD. WAROS might have 
Bevan , ‘ ORKS - SHEFFIELD 
9-361, EUSTON ROAD 
> Phone 26311 - ‘Grams.: “ Forward” | 500 H.P. UNUSED DOUBLE DRUM H 
} LONDON, N.W.i LONDON BRETTENHAM a TD. 
: a _ I HOUSE, STRAND AGE BY USKSIDE ENGINEERING 
elephone: EUSton 4681-377 ’ > 
Telephon nc ey 4651 . ( PANY (Motor not included) rope speed 8 Sim TH OS. W. WARD 
LANSDOWNE HOUSE, 41, WATER STREET ionaae PEM Bar 1515 (12 lines) Complete nace antl 3900 yards of 1-in. rope. | HEFFIEL? 
hia Nottie "Remember — Ward's might have ct! | Co™PAt* Runt on te tae fame work’ | ALBION WORKS, SHEFF 
_ = re memes | the senacstosid wavered sales *G 60 Tel.: Cardiff 29246. = J 923 | vast 
LomDON. HARRISON & SoNs, LTD., Pr BE ~¥ 


by Appointment to Her } Majesty ; The Queen, Printers, London, “Hayes (Middx) : y 
), and High Wycombe, menmwle ; ENGINEER! 
at 35 & 36, Bedford St., Strand, London, WC and Published by ENGINEERING Ltd., Propri 
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Atlas Gopco Loaders are unbeatable nie 


NERAT. 4 | 


™ for mucking-out big headings! ea 


rm," 


ro 
“Dist | 
lOTORs -" . . ° 
ons More and more contractors are beginning to realise that a | 
“DIESE, . 
- 5 . 
couple of the biggest Atlas Copco Loaders—LM 200’s—can equal anything 

DIESE, 
a an excavator can do in a big heading. And at lower cost! 
CLIMAX 
ge A couple of LM 200’s are capable of shifting anything up 
> to 200 cubic yards of rock in a single hour. Compare that 

”% fast rate of progress! And using a jumbo, an ingenious 
A system for the rapid switching of cars developed by Atlas 
| Copco, cars with capacities of 4 cubic yards can be switched 
CATION safely and easily. Maintenance costs of rugged Atlas Copco 
a. Loaders are trifling. And their initial cost is decidedly lower 
lua in comparison. The outlay for one excavator will buy three 
” LM 200’s. 
PAULING, 
ra —so choose ATLAS COPCO 
), WABD 
“i LM 200 LOADERS for 
ne smoother-running , More 


| cal "iN mae’ economical mucking-out 
‘a on big headings! 


ard Clips 




















fittings 
) Seating —4 
heap {6s % 
sr on LEFT: Two Atlas Copco LM200’s mucking out ina , 
rac 580 sq. ft. tunnel at the Hol Power Project in Norway. 
Contractors: A/S Heyen-Ellefsen, 
———— 
IC CRANE ‘he Atlas Copco Group puts compressed air to work for the world. It embraces 
BOX cs ; : , ; 
ty-one Atlas Copco companies and twenty-four agents, manufacturing or selling 
ang servicing A Copco equipment in more than 50 countries throughout the ATLAS COPCO 
rd LM 200 LOADER 
S. MAIL THIS COUPON to the most convenient of the addresses given here: 
ITED KINGI \tlas Copco (Great Britain) Ltd., Wembley, Middx.; FRANCE, ‘ 
“ite Mlas Copco | > S.A., 29, Rue Marbeuf, Paris 8e: HOLLAND, Atlas Copco 
A$ lolland : ; eae & 
A Holland N.V.. | Box 6056, Rotterdam: ITALY, Atlas Copco Italia, S.p.A., Viale 
Marche 15, M 
( AT) . 
‘DA, Atlas » Canada Ltd., Montreal, A.M.F., P.Q.; AUSTRALIA, Atlas 
Copco Austra Ltd., P.O. Box 54, Auburn, N.S.W.; souTH AFRICA, Delfos 
X - & Atlas Cop ) : i. Transvaal: las Cope 
; 1S Lope ) Ltd., P.O. Box 504, Benoni, Transvaal; U.s.A., Atlas Copco 
¢, Inc., 9 ttan Avenue, San Carlos, California; Atlas Copco Eastern, 
Inc.. P.O. Box 2 -aterson 2, N.J. 
q Please forw 7 sete es oo? aa oe 
' se | s of Atlas Copco LM 200 Loaders 
-_ 
- B comp 1 
oC ws 
, 
4 “i817 | 
: am also interested in other Atlas Copco Equipment 
} j please state which Lelow 
ave it! 





P Manufact 
D LT) wa Scturer nary and Portable Compressors, Rock-drilling Equipment, Loaders, — Readers in countries outside those listed above and who do not know the 
4 ER FIELD matic Tools and Paint-Spraying Equipment. name of their local Atlas Copco company or agent, please write to Atlas 
; 1E , : 
we ATI COPCO GROUP OF COMPANIES Copco AB, Stockholm 1, Sweden. 
SINBERIS 
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During 1955, a record year, PARSONS put into 
commercial service, or completed the erection of 
1,286,000 kilowatts of Turbines with their associated 


generating or blowing plant. 


-. PARSONS... 


HEATON WORKS + NEWCASTLE uron TYNE 
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RUSTODIAN GOES ON NEW GALVANIZING 





—and stays there! 


rust inhibiting lead paint can be used on 
new galvanized iron and steel without previous 
tment. No need for a dilute acid etch ora 
t of six months or so for the surface to 
ther—just wash down with white spirit to 
ve grease, then paint the sheets, window 
, etc., as soon as they are in position. 
dian adheres perfectly and dries in six 
ht hours. The Calcium Plumbate in 


lian is one of the most powerful rust 
tors known. It ensures very firm adhesion 
paint, and provides a suitable surface 

y further coats of decorative paint. 


particularly good paint for seaside work. 


ASSOCIATED LEAD **.00°00" 


Asso 
Lead Pigments and Lead Paint 


e Company wl } ne 1 r n the inuf ture 


). IBEX HOUSE, THE MINORIES, LONDON, E.C.3. ”" 
ae gers CO tees ASSOCIATED 
CRESCENT HOUSE, NEWCASTLE sap 
eeooucts 
* LEAD WORKS LANE, CHESTER 
3 RT ENQUIRIES TO: THE ASSOCIATED LEAD MANUFACTURERS EXPORT CO. LTD.. IBEX HOUSE, MINORIES, LONDON, E.C.3. 
. 2 
is 





set 
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3.3 kV, 150 MVA 
Air-break switch- 


gear 


IN POWER STATIONS, 





METROPOLITAN -VICKERS 


ELECTRICAL CO LTD - TRAFFORD PARK MANCHESTER, 17 








